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The Harvest AS this is the last issue of Volume XIV. 


of the Year. and of the year, it is befitting to look 


back over the record of the paper. The exhibit of pro- 
During 1889, THE ELEC- 
TRICAL WORLD has contained 816 reading pages or 126 more 
than in 1888, It has printed no fewer than 537 illustrated 
articles and in the neighborhood of 1,500 cuts. It em- 
braced, moreover, a number of special articles and series 
of great interest, and distinguished itself also not only by 
the space devoted to the electrical displays at the Paris 


gress made is a very striking one. 


Exposition, but by sending a special representative to at- 
tend and report by cable the International Electrical Con- 
ference. In this and other ways, the paper evinced the 
enterprise of its management, and gave pledges as to the 
Continuance of the policy that has rendered the journal 
invaluable to every electrician. A complete idea of the 
Contents for 1889 may be found upon reference to the six- 


page Index which accompanies this issue, 


2c 
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WE print in this issue the second part 
of Mr. J. Swinburne’s excellent article 


Designing 
Transformers. 


| on the designing of commercial transformers. In this Mr. 
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Swinburne takes up the subject of the induction which 
occurs in the iron of the core and the work lost in it; and 
he shows that a clear distinction must be made between 
the losses due to Foucault currents and those due to hys- 
teresis. He also describes the various types of transformers 
which have been brought vut, and discusses the relative 
advantages of each. Mr. Swinburne remarks very aptly 
that the transformer is like most pieces of electrical ap- 
paratus, a sort of compromise between a variety of con- 
ditions, some of which, though actually of greater im- 
portance in one sense, have to give way to other considera- 
tions dictated as the results of expedience and experi- 
ence. 


Solar aud Are DURING the past ten years a number of 
Hoat. investigators have bent their energies 
to the determination of the properties of the arc light, its 
comparison with that of sun, and its efficiency as a method 
of illumination. One of the best of these researches is that 
in the paper on ‘‘ The Efficiency of Modern Methods of L- 
lumination,” read by Prof. E. L. Nichols before the Ameri- 
can Institute of Electrical Engineers in March last, 
which contained an exhaustive study of the light- 
giving value of the arc and incandescent lamp, and 
which entered notably into the determination of the rela- 
tive light-giving value of the arc at different parts of the 
spectrum. It is satisfactory to note that Prof. Langley 
has arrived at almost exactly the same results. He has, 
however, studied more particularly the relative dis- 
tribution of heat in different parts of the spectra of the arc 
and the sun. These results show as great differences, if not 
greater, between the two sources of energy as is the case in 
their light-giving properties. 


Overhead Railway ALTHOUGH the general principles on 
Construction. which the modern electric railway is 
operated are thoroughly well understood by many, there 
are not a few who are still unacquainted with some of the 
details, and for such the description by Mr. E. P. Roberts 
of the various methods employed in running the overhead 
conductors will be welcome. Mr. Roberts shows the vari- 
ous plans which have been: put in operation, or proposed, 
both for the parallel system of working with ground re- 
turn and the series system. He discusses in a very clear 
manner the disturbances which can, under certain circum- 
stanees, be caused by crossing or grounding of the wires; 
but it will be noted that in practically all cases no perma- 
nent stoppage due to lack of current results from a disar- 
rangement in the circuits. This is certainly a strong factor 
in support of the reliability of the railway, and that alone, 
if nothing else, would show its superiority over the cable 
railway, which is dependent upon a single thread, so to 
speak, for the continuity of its operation. 


Tests of THE American Institute of Electrical 
Transformers, Engineers has already received more 
than one valuable contribution from the physical labora- 
tory of Cornell University, and that which Prof. Harris J. 
Ryan contributed to the Institute at its last meeting, was 
well calculated to attract the members, who appeared in 
force. Professor Ryan and Mr. Merritt, without attempt- 
ing to improve upon what has thus far been accomplished, 
took a commercial transformer as it is supplied by the 
manufacturer, and subjected it to a variety of tests in order 
to obtain its actual commercial value. The results of these 
tests are well shown in the series of curves which have been 
plotted, and which accompany the paper. They illustrate 
in an excellent manner the effect of retardation or lag in 
the transformer, and the modifications which take place 
from the curves which theory would assign. The effect of 
hysteresis is very clearly brought out. It will also be noted 
that, as has been referred to on more than one occasion, 
the transformer showed a comparatively low efficiency at 
a light load, while at half load 77.5, and at full load 86.6 
per cent. efficiency was obtained. The discussion which 
followed the reading of Professor Ryan’s paper brought 
out a number of interesting points, and was participated in 
by Messrs. Tesla, Kennelly, Geyer, Stillwell, Acheson, 
Mailloux and others, to which we shall have occasion to- 
refer at a-future time. 


Funny Reasoning on Mr. A. B. SLATER, in a paper read be- 
Ventilation. fore the Society of Gas Lighting, 
makes the following curious argument: ‘The better class of 
regenerative burners, where the ceilings are high enough to 
admit of their use, will furnish a light more satisfactory 
in all respects than any electric light of equal cost. It is 
sometimes said they are objectionable on account of the 
heat. Except in the case of low ceilings, this is more 
imaginary than real. The heat is a positive benefit where 
there is proper ventilation, as there should be, because it 
causes a change of air, which is certainly preferable to no 
ventilation with the electric light, and the air is vitiated by 
being breathed over and over again, which is likely to be 
the case where no attention is given to ventilation, for the 








reason that the electric light is said not to vitiate the air.’ 
The state of mind revealed by such reasoning is deplorable, 
simply deplorable. As will be observed, regenerative 
burners can only be used where the ceilings are high 
enough to allow it. We have yet to meet the man who 
would care to sit near one, yet ‘‘ the heat isa positive bene- 
fit where there is proper ventilation.” Then Mr. Slater 
assumes that the results of using gas are so bad that people 
must have ventilation, while the results of using electricity 
are so good that people will forget about ventilation. In 
other words, because a man likes good light he will not 
want pure air. Mr. Slater is evidently one of those who 
believe that a gas jet should be at once a bad lamp and a 
poor stove. 





Wires in New THE wire-cutting campaign has been 

York City. continued actively throughout the 

week all over the city, in the subway districts, and low- 
tension as well as high-tension circuits have gone 
down before the lineman’s axe. As we have pointed 
out before, the public and the authorities do not stop 
to consider the difference of a few hundred volts, 
and have no clear comprehension of the subject, but find a 
sweet simplicity in the policy of cutting down every wire, 
good, bad and indifferent. The result is that there has 
been a general stay of outdoor electrical business, and the 
company that has put up the best wires obtainable has fared 
no better than the company that neglected every precaution 
that reason and experience would dictate. In other words, 
the city officials have spent thousands of dollars in wreck- 
ing property worth hundreds of thousands, and have noth- 
ing but dark streets to show for the trouble. There is al- 
ready sign of the reaction, as an instance of which we may 
quote the following from the New York Tinies, which has 
been publishing columns of wire-cutting news with such 
captions as ‘‘A Very Good Day’s Work” and other absurd 
phrases of the kind: ‘‘While this crusade against dangerous 


wires is going on so vigorously, and the twinkling 
gas lamps are reviving so slowly, may it not be 
pertinent fo inquire whether there are any safe 
electric light wires, whether anything is doing 
to replace the dangerous ones with those that are 


safe, or otherwise to provide for a resumption of the light- 
ing of the streets by electricity * The work of destruction 
is evident enough, but is anything going on in the way of 
construction, or are we to sit in darkness and admit that 
street lighting by electricity is a failure? The removal of 
dangerous wires ought not to be equivalent to the complete 
extinction of the electric lamps. The companies seem to 
be doing nothing, and the public authorities are giving their 
whole attention to tearing down, as if doomsday were 
near and we were never more to have occasion for lighted 
streets. There will be a reaction of public sentiment if 
some attention is not given to the question of restoring the 
light under safe conditions.” 


The Vagaries of In a recent letter from the interior 
the Press, wilds of Africa, the brave explorer 
Stanley writes with regard to some newspaper articles he 
has received, that they are stamped with ‘‘an utter lack of 
common sense and a total disregard of accuracy.” We are 
sorry that such a description should apply to the recent ar- 
ticlesin the New York papers on the electrical situation; but 
there isthe fact, and we can only hope thatthe great dailies 
will soon resume their coolness and reasonableness, and their 
functions as intelligent leaders of cpinion. The nonsensical 
and extravagant statements about electricity in the papers 
are so numerous that it is useless to try to keep up with 
them. A few examples will suffice. The Sun, for in- 
stance, has a lunatical article on what might happen if the 
elevated railroad structure became charged *‘ even by a 
non-fatal electric current.” Thenthe Hvening Post, which 
one always supposed to be conducted by educated men, 
has an editorial in which it says ** one scarcely ventures 
to put a latch key into The Mail 
& Express tries hard to match this with an alarm- 
ist item from Washington, stating that Secretary 
Proctor’s desk had been set on fire by its electric bell wire! 
The Herald, not to be outdone in folly, says: ‘‘So long as 
gas holds out, we won't encourage a modern improvement 
which may at any moment set fire to our buildings and 
kill our citizens. Look at it in that way, Mr. Gilroy, and 
bless you, dear boy.” Any one would, of course, sup- 
pose from this that gas, although like steam, one of 
the greatest ‘‘ modern improvements,” had not killed 
thousands of people and destroyed millions and 
millions of property. If the Herald wishes, we will match 
its undignified paragraph with a dozen from old papers 
enlarging on the dangers of gas and railroads in their early 
days. But ‘‘ modern improvements” survive their critics 
of this calibre, and our daily newspaper friends may as 
well take it for granted now as later that no matter how 
sillily they write about electricity, it will outlive 
their wild assertions and attacks, and _ that 
though they forget their mission as advocates of develop- 
ment and invention, the advance will go on, If electri- 
cians can have the help and cheer of the daily papers, so 
much the better; but they can get along without it, and 
are certainly indignant and contemptuous when the as- 
sault on themselves and their work takes the form indi- 
cated in this handful of quotations, 


his own door,” 
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ELECTRICAL WORLD PORTRAITS—X. 


STEPHEN D. FIELD. 


The subject of the present sketch would not have been 
worthy his name had he not done something to distinguish 
himself. The Field family is one which by sheer force of 
merit has become so prominent in this country that it may 
be questioned whether any other can be given an equal 
position for intellectual ability and public service. To-day 
it is represented’ on the bench of the Supreme Court 
of the United States by one member, while another 
member stands pre-eminent as a lawyer and publicist. A 
third member has long been an _ honored leader 
in divinity and literature, well in journal- 
ism. Through Cyrus Field, the name has been gloriously 
and indissolubly connected with the submarine telegraph; 
while in Stephen D. Field it has found a representative of 
versatile genius, and of most varied achievement in the 


as as 


later applications of the electric art. 

Mr. Field was born at Stockbridge, Mass., Jan. 31, 1846, 
and there received his early education and training. When 
the first Atlantic cable was laid, the event was naturally 
regarded up among the quiet Berkshire Hills as 
one of more than usual importance, and the town, 
proud of its direct connection with the heroes of 
the occasion, celebrated the success of the wonder- 
ful new enterprise. For the purpose of sending a 
report of the proceedings, the American Telegraph 
Company opened an office in the town, and the 
instruments were located in the law office of young 
Field’s father. Being of strong mechanical tastes, 
the boy was greatly attracted by the apparatus. 
In ashort time he had mastered the system and 
had become quite expert as an operator. In fact, 
he ocecupied his school vacations subbing for tele- 
graphers in various parts of the district, and thus 
accumulated no small amount of spending money 
for the school terms. It is needless to tell Mr. 
Field’s friends that the money was spent. The 
little line upon which the Stockbridge office was 
located ran from Great Barrington to Pittsfield, 
Mass., and it was upon this line that the Pope 
brothers and. T. D. Lockwood also learned or prac- 
ticed their profession. 

Mr. Field’s first invention was made about this 
time,and was an apparatus designed to answer when 
the office call passed on the wire, receive and record 
the message, and answer ‘‘ O. K.” at its termination. 
Lord Beaconsfield speaks somewhere of the delight 
a young man takes in his first epigram. Mr. Field 
had no particular delight or enthusiasm over this 
first invention, It was simply intended to subserve 
his enthusiastic delight in baseball. The Stock- 
bridge line, though short, was poorly insulated, and 
a little misunderstanding with the Popes, caused by 
a failure to adjust the office relay properly, led to a 
second invention designed to keep the line current 
at the same strength at all times. It consisted of 
a series of resistances, a switch, an electric motor 
and a galvanometer. The galvanometer governed 
the motor, the motor worked the switch, and the 
switch brought in more or less resistance to the 
circuit. The apparatus was designed under the 
erroneous idea that the battery variation caused the 
frequent changes required in the relay adjustment. 

In 1863 Mr. Field removed to California, and for 
a few months was in the service of the California 
State Telegraph Company. About a year later he 
was appointed an operator in the San Francisco 
Fire Alarm Telegraph, in which capacity he remained 
for five years, exchanging positions with the lineman 
for one year in crder to learn thoroughly that humble 


but vital part of the business. This work was not 
enough, however, to engage all the energies of such 


an active man, and during these years, therefore, he 
on a separate business in general electrical con- 
struction. In 1871 he resigned to accept the position 
of electrician of the Pacific Division of the Western 
Union Telegraph Company, and secretary elec- 
trician of the Electrical Construction and Maintenance 
Company. In the latter position he remained until his 
permanent return to the East in 1879. One incident of 
this period was his association with Mr. F. L. Pope in the 
construction of the Russo-American Telegraph line, upon 
which well-planned but unfortunate enterprise Mr. George 
Kennan, the Century's champion of the Siberian exiles, 


carried 


and 


was also employed. 

It was about this time also—1865 to 1879—that Mr. Field, 
who had by this time become a persistent inventor, busied 
himself with ideas as to the construction and operation of 
electric railways, as the result of which he secured the 
patents granted him on the invention. A long account of 
his work will be found in Martin and Wetzler’s ‘* Electric 
Motor and its Applications,” and the recent discussion of 
his claims, owing to the issuance of a patent covering 
broadly the main features of overhead wire and conduit 
system operation, will be fresh in the minds of our read- 
ers. Mr. Field was thrown into interference in the Patent 
Office with Siemens and Edison, and Siemens is now fight- 
ing the issue in the United States courts. There can be no 
question as to Mr. Field’s active early interest in electric 
railway work, and it will be interesting to see in what de- 
gree his claims are sustained. 


During his career, Mr. Field has practically operated 
nearly every known application of electricity and has been 
the pioneer in not a few, but it is perhaps in telegraphy 
that his inventions are best known. The intreduction of his 
system of supplying current to telegraph lines by dynamos 
instead of by chemical batteries is recognized as one of the 
most distinct advances ever made by the Western Union 


Company. This and his quadruplex were, we be- 
lieve, first applied on the company’s lines 
in 1879. His multiple call district telegraph 
box with return signal was brought out in 1876. He 


has also devised several systems of sextuplex telegraph 
and has a new system of multiplex capable of indefinite ex- 
tension. Another invention is a new system of magneto- 
telephone, which, with many of Mr. Field’s more recent 
ideas, has been recently illustrated in the columns of THE 
ELECTRICAL WORLD. One of Mr. Field’s leading inventions 
is his fast ticker system now in use by the Commercial 
Telegram Company, who have secured some remarkably 
satisfactory results with it in the way of quick and accurate 
transmission of quotations. It may be mentioned that Mr. 
Field atone time equipped with his duplex apparatus the 


- 


STEPHEN D. FIELD. 


lines of the Mutual Union Telegraph Company, and worked 
them entirely without condensers, thus avoiding the 
|Stearns condenser patent, which was so formidable a 
| Western Union weapon of patent litigation. 

Personally, Mr. Field is a man far out of the common, of 
burly build, with an expressive, mobile, large-featured 
face, and with a remarkable command of terse, piquant 
language—so long as he is not required to address an audi 
He is a most agreeable companion, and his generous, 


ence, 


free-handed nature has won him a host of friends through- | 


out the electrical profession, Of late years, his heaith has 
been somewhat broken, and he has lived quietly with his 
family in the retirement of the beautiful Berkshire Hills, 
the time-honored home of the Fields. He is a member of 
the American Institute of Electrical Engineers and the New 
York Electric Club, and has been an officer in both bodies. 
His genius is as fertile as ever. 


Low-Pressure Continueus Currents Sometimes More 


Dangerous than Alternating Currents. 


BY CHAS, STEINMETZ, 
During the last few months much has been said about 
| the dangers of electric currents, about ampére-shocks and 
volt shocks. Now, it appears to me that neither the volts 
nor the amperes of a circuit are the most important essen- 
tials of danger. There is another fact, known long ago, 
though often overlooked, which produces the most danger- 





ous effects. 


Suppose we have a battery of a few storage cells. We 
make and break contact, taking the uninsulated pole 


wires with both hands. The voltage being too low, we 
will feel nothing at all. Now, we put into the vircuit an 
electro-magnet of large size, for instance, the fleld of a 
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dynamo. The current is reduced, the voltage not in- 
creased. Nevertheless, in breaking the circuit now, we 
will receive a rather perceptible shock. What is the dif- 
ference between this experiment and the first one? In the 
second case the self-induction of the circuit is increased, 
and it is the high electromotive force of self-induction 
which gives the shock, not the low battery potential. 

This electromotive force of self-induction is quite inde- 
pendent of the voltage, and only depends upon the current 
intensity and the coefficient of self-induction of the circuit. 
A large cvefficient of self-induction, even in a low-pressure 
circuit, will sometimes be more dangerous than the highest 
voltage ever used. From this point of view let us now 
consider the different systems of electric current distribu- 
tion. 

The alternating current has the very remarkable feature 
that the self-induction is nearly always equal to zero, be- 
cause a small amount of self-induction would suffice to 
entirely stop an alternating current. Therefore in break- 
ing a circuit of, for instance, 50 volts (the main cur- 
rents of higher voltage should be properly insulated, and 
must be absolutely put out of reach) we are exposed only 
to the pressure of 50 volts, and that would not do 
any harm toa fly! 

Now break a continuous current of 50 ampéres; 
the coefficient of self-induction being 5, the time 
of breaking 0.01 second; then the mean electro- 
motive force of self-induction would be : 

00 x 5 
~ 0.01 

In reality, in the first moment the voltage would 
be still higher. 

All the energy stored up in the magnetism of 
the electromagnets, in the fields of the electromo- 
tors, and-in the lines of force would be discharged 
instantaneously through the body, and cause im- 
mediate death. 

I concede that a self-induction of 5 would be an 
exceedingly large amount. 

But a large self-induction in continuous current 
circuits not being objectionable,but useful, in equal- 
izing the fluctuations of current, nobody could 

varrant the absence of a dangerous high self-in- 
duction, 

Therefore, if by legislative restrictions the elec- 
tric current circuits are to be regulated at all, 
the only possible and useful thing would be to su- 
pervise, by competent experts, just as in the case 
of high-pressure steam boilers, all the high-pres- 
sure electric circuits and all those low-pressure cir- 
cuits, too, which do not per se (as alternating cur- 
rents) warrant the absence of dangerous self-induc- 
tion. 





E= = 25,000 volts. 


_ OT Or 1 7 2m ce ae 
The Gilbert Club in England. 


The inaugural meeting cf the Gilbert Club took 
place at the end of last month in the rooms of the 
Society of Arts in London. A large gathering of 
representative electrical and. other scientific men 
was present, the chair being occupied by Sir Wm. 
Thomson. 

Prof. Silvanus Thompson, who was called upon 
by the chairman to explain the objects and con- 
stitution of the club, said that it had seemed to 
those who were instrumental in establishing it that 
there were quite scientific societies enough in the 
world without creating another. What that club 
proposed to do was to commemorate the tercentenary of 
William Gilbert and his werk, and to do honor to him by 
reproducing in English the great work which began the sci- 
ence of electricity. 

The objects of the club are clearly stated in the follow- 
ing resolution, which was unanimously adopted: 

‘*That the objects of the Gilbert Club be as follows: 1. To 
produce and issue an English translation of ‘De Magnete’ 
in the manner of the folio edition of 1600. 2. To arrange 
hereafter for the tercentenary celebration of the publication 
of ‘ De Magnete’ in the year 1900. 3. To promote inquiries 
into the personal history, life, works and writings of Dr. 
4. To have power after the completion of the 
English edition of ‘De Magnete’ to undertake the repro- 
duction of other early works on electricity and magnetism, 
provided at such datea majority of the members of the 
club so desire.” 

Subsequently Sir Wm. Thomson was elected president of 
the club; vice-presidents, Mr. Jonathon Hutchinson (presi- 
dent of the Royal College of Surgeons), Dr. Benjamin Ward 
Richardson, Lord Rayleigh, Dr. Henry Laver, of Col- 
chester, Prof. Reinold (president of the Physical Society), 
and Prof. Hughes. The following gentlemen were elected 
to serve on the committee: Mr. Lant Carpenter, Prof. 
Ferguson, Sir Phillip Magnus, Prof. Rucker, Prof. Foster, 
and Prof. Forbes. Mr. Latimer Clark was elected treas- 
urer, and Mr. Conrad W. Cooke, Mr. Raphael Meldola, and 


| Prof. Silvanus P. Thompson, honorable secretaries. 


This movement is evidently one that should find much 


/ sympathy in America, where Gilbert has a large number 


of admirers, one of whom, Dr. Park Benjamin, has pub- 
lished eloquent tributes to his memory. We believe that 
mang electricians in America will be glad to join the club 
and to secure copies of the proposed translation, 
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Farewell Glimpses of the Paris Exposition. 





| At the right-hand upper corner will be seen the exhibit 
of the Consolidated Telegraph and Electrical Subway Com- 


The Realm of the Telephone Exchange Operator. 


Although we have already described a large number of ; pany, of New York, and that of the Cobb Vulcanite Com-| Mr. W. Steigelman, of the Missouri Bell Telephone Com- 
the American exhibits at the Paris Exhibition, there are a| pany, of Wilmington, Del., which occupied adjoining | pany, said recently : ‘‘There is no work so fascinating to 


few which still remain, and which deserve mention in our 
columns, not only on account of the intrinsic value of the 


exhibits themselves, but also on account of the enterprise 


shown by our American electrical manufacturers, the ex- 
cellence of whose exhibits in nearly every case was 
recognized by the awarding of a prize. The 
accompanying group of illustrations shows several 
of these displays, the centre being occupied by an ex- 
cellent representation of the exhibit made by the 


Commercial Cable Company. This exhibit, as will be seen, 
contained the latest form of the Cuttriss siphon recorder, 
in which the old mouse mill is done away with, the siphon 
being vibrated by electro-magnetic impulses. Just at the 
back of this were exhibited the various types of cable em- 
ployed by the company, including the deep sea, shore end, 
and intermediate types. There was also shown the 
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wonderful snar! illustrated in our columns some time ago, 
which was the result of the hooking and scraping of 
the cable by the anchor of a _ fishing smack. 
Beside this was the section of a cable which had 
been smashed by an iceberg grating along the bottom of 
the sea. At the left is shown a cabinet containing a com- 
plete set of Muirhead condensers, which combine within 
themselves a condenser and resistance, and which are now 
employed in duplexing the cable. At the right, inclosed 
by a glass case, is a beautiful model of the cable steamer 
** Mackay-Bennett.” 

Directly above this group is illustrated the original ap- 
paratus of Prof. Elisha Gray. Here is shown the original 
telephone of Prof. Gray, which has been the subject of so 
much controversy in telephonic circles in the past. Among 
the other inventions of Prof. Gray which were exhibited, 
were the harmonic telegraph apparatus, printing telegraph, 
and a number of others. 

At the upper left hand corner will be seen the exhibit of 
the Okonite Company. This consisted of a pyramid built 
up of the various types of wires and cables made by this 
well-known house, andi Illustrating very well the variety of 
their manufacture. The products of this company are so 
well known as to require no further description, 





; spaces. The former exhibited sections of the various con-| women as operating in the central office of a telephore 
duits which they build, which are now being put down in|} company. Very few of them ever leave the company be- 
New York, and the walls of their exhibit were covered | cause they are dissatisfied with the work. They go in, go 
with drawings and figures explanatory of their system, | through all the grades and the several increases Of salary 
and showing the manner in which the various styles of |} which fall to them under the length-of-service rules 
their conduit are constructed. The Cobb exhibit contained | of the company, get married and resign. That is about 
various samples of the interesting and ingenious Cobb|the history of a telephone girl. The pay is very 
vulcanite wire, in which the conductor is insulated loosely | good, and some of them get $60 a month, but 
within the flexible vulcanite tubing. the work is very exacting. It requires constant attention, 

The exhibit of the Electrical Supply Company of Ansonia | and the strain on the nerves is very great while it lasts. 
and Chicago is shown in the lower left hand-corner. It! What the charm of telephone work to a girl is I don’t 
; contained a sample of nearly everything manufactured by | know. I was asked once if it did not lie in the opportuni- 
that well-known firm, including wire insulators, batteries, | ties the position afforded to gratify curiosity. I am quite 
annunciators and a large variety of their smaller pieces. certain that isn’t it. There is no time during the day when 

To the right of this will be seen the exhibit of the Elek-| an operator is enough at leisure to listen to even a two- 
tron Manufacturing Company of Brooklyn. Here the various! minute conversation, granting that she was inquisitive 
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AMERICAN ELECTRICAL EXHIBITS AT THE PARIS EXPOSITION. 


sizes and types of the Perret motor were shown, some in| enough to try to do it. I have thought sometimes that it 
combination with fans, and the various parts of the machine | was that each young lady in the operating room feels that 
were exposed, exhibiting the manner of construction. so long as she attends to her work properly she is sovereign 
The lower right-hand corner of our engraving exhibitsthe|in her own sphere, and is not annoyed by the captious 
nook occupied by the American Institute of Electrical Engi-| criticism and unreasonable demands of superiors, which 
neers and the Electric Club of New York. Both these or-| she would encounter in other places.” 
ganizations had registers, in which many of the visitors 
inscribed their names, aud which will, no doubt, be pre- 
served as interesting mementoes of the occasion. In this Jl 
space the American Bell Telephone Company very gener-| Without doubt the electricians are just now confronted 
ously provided one of their long-distance telephones, | with several difficulties which tend, in a greater or less de- 
which was connected with the general exhibition service, gree, to retard the progress of electrical science in its way 
and which enabled the visitors to communicate with each | to practical success. The electricians, however, are not to 
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Electricians and Electrical Wires. 





other with ease. Suspended on the wall, directly to the right | be censured, says the Chicago Journal of Commerce, for 
of the telephone desk, will be seen one of the little domestic | these apparent failures in their efforts to perfect their 
telephones designed by M. Abdank Abakanowicz, in which | work; for the subtle fluid has developed various peculiar- 
the transmitter and receiver occupy no larger a space| ities in its operations that still baffle its most expert 
than a good sized watch. On the wall also was hung a} manipulators. Neither can it be charged that the elec. 
gong, placed in connection with the Gardner time service | tricians have gone too fast in their struggles to overcome 
of the United States Naval Observatory. On the table in| all the difficulties that hinder them. They have been 
this exhibit there were on file the various electrical | assiduous in their studies and experiments, and have 
journals of this country, which kept the American exhib-| triumphed over many conflicting elements; but there is 
itors,as well as many others, informed as to electrica] | much more to learn, much more to conquer, much more to 
events here. regulate, in their respective systems and methods; and we 
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believe they will eventually accomplish all this as thor- | 


oughly as they have subdued quite as formidable difficul- | 
ties in the past. 

The proper insulation of electric wires, when exposed 
above ground or buried in conduits, is one of the most im- 
portant of the problems they are now called upon to | 
secure. 


| 
| 
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Mr. E. P. Roberts on Electric Traction. 





In an excellent paper on the above subject read by Mr. | 
E. P. Roberts before the Altoona Mechanics’ Institute, the | 
author gave a number of valuable details on the operation ' 








comparison as would be desirable. As they have never 
been printed, however, and since, as far as we know, none 
other such exist, we will give them here under the caution 
that they are to be considered only first approximations. 
The light was that from the pit of the positive carbon of 
gas coke, one inch in diameter, with the current derived 
from a dynamo, actuated by an engine of ten horse power, 
and therefore certainly at least as intrinsically hot and 
bright as any smaller arc light in more common use, and 
presumably much more so. The apparatus was that 
already described in the memoir ‘* On Hitherto Unrecog- 
nized Wave-lengths.”* 

The following table gives the observed galvanometer 
deflections after applying a multiplying factor for the 
shunt, which had to be used for the larger readings: 


a car reached one of the sections between such grounds as 
at Z X, and then a difference of potential would exist be- 
tween the telephone or other wires, in amount depending 
upon the work being done by the motors between the 
same. They might, or might not, be burned, depending 
upon the difference of potential thus set up and the sum 
of the resistances of the intruding wires. 
4 per @eore. - -—  -— 


The Alabama Telegraph Tax Case. 


The Supreme Court of the United States has rendered a 
decision in the case of the Western Union Telegraph Com- 
pany against the Secretary of State of Alabama and 
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1.-METHOD OF RUNNING EL 


of the general types of electric railways now in use. Re- 
ferring to the methods adapted for feeding the line, the 
author described several plans which have been: adopted, 


as follows : 

In Fig. 1 we see a diagrammatic representation of an 
overhead single conductor D F' with wires A B and A C 
connecting the same with the dynamo. In this case the rails 
are all connected to a large copper wire leading back to a 
good ground at the station, and also sometimes by short 
wires to each other, and also the negative terminal of the 
dynamo. The motors are represented at 1,2and3. If any one 
of the distributing wires breaks, the cars are not stopped, 
unless a good ground connection is made by the broken wire, 
n which case the dynamo is short circuited; that is, it has a 
path of practically no resistance made for the current, and 
the dynamo will, therefore, generate an abnormal amount 
of current. When this occurs an automatic device opens 
the circuit and the dynamo no longer suppplies current to 
the line. If the trolley wire breaks and falls on the track, 
a similar short circuit occurs. If it should not happen to 
make a ground, no interruption takes place until a car 
reaches the break, and then it must evidently stop. 

If a telephone, or other wire, with a ground circuit, 
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FIG. 2.-METHOD OF RUNNING ELECTRIC RAILWAY CONDUCTORS. 


comes in contact with any portion of the overhead con- 
ductor, current will flow from the power circuit through 
the telephone circuit in amount depending upon the re- 
sistance of such wire between the point of contact and 
its earth connection. If a telephone be in such circuit it | 
will be burned unless a safety device be arranged to pro- | 
tect the same, ; 
In Fig. 2 we see a modification of the above system. A | 
main wire is erected parallel to the trolley wire, and into | 
this main a number of feeders supply current at different 
points in order that all parts of the system shall have, as | 
The main | 

wire is connected to the trolley wire at a number of points. | 


nearly as possible, the same electrical pressure. 
The same observations as to breaks and grounds hold good 
for this case as in case one. 

In Fig. 8 two overhead wires are used, and the current | 
going out in returns through the other, no| 
ground connections being used. If a distributing wire 
breaks, no injury to the operation of the system can follow. 


If a trolley wire breaks, the car stops when it reaches the 


one, 


break. Ifa telephone wire falls across one wire, and the 
conductors of the railroad are well insulated, there is no 
effect. Ifthe wire falls across the two railroad wires, the 


dynamo is short circuited, and either such intruding wire is | 
burned apart or the safety device of the dynamo opens the | 
circuit. 
Fig. 4 shows the series system. If any live wire, that } 
is, any wire through which current is passing, or is in 


electrical connection with the dynamo, breaks, the 
dynamo line is opened, and the dynamo ceases to 
generate current. If a telephone wire drops on| 


one wire, nothing results; if on two adjacent wires, noth- 
then the 
motor is short circuited, and, being robbed of its current, | 
stops until the obstruction is removed. If two grounds, | 
such asat X and Y, occur, no effect is produced, with the | 
exception that the telephone subscribers would be con-| 


ing occurs until a car reaches such section ; 


nected without permission of the telephone company, until | servations were not repeated to obtain such a thorough 








| says that it is hardly worth while to make any discussion | 


and the electric light is given in the original memoir only 



























| 
PP pths, ae —_ . 
10 Amp. 1m 23 i -—| a oo eee 
@82 | os : Zs 
- | c= } ch 1 
_s ! Deviation [meg | oS (Ss4 § o.; 32 a 
| Rock | Wave-| ©& Se |sets She | S°SE 
! Salt |Length.| £225) ES (S8"3.| Bo® | 3088 
| | 60° Prism. | £825) 88 (SSsss) SSE | Sees 
{ ! | 5542 | 5 see es| Ses SES e 
—— yO geet paneny es Ti a aT wee 
deg. min.) | div. div div 
orl . ee ” ’ | . . 
er 3°53 | O97 | 75] 13 | 4° | 5:77 26°0 
: 43°17 | 0398 | 11°5 15 | 38° 7°67 21°8 
, 4154 | 07489 33°5 53 ; 6° 6°32 14°4 
41°05 =| 0°587 = 105 oe: 9°90 111 
: | 9 04° 99° Pot a ‘ 
ECTRIC RAILWAY CONDUCTORS. oa | fee | eel os es Se x, 
40°05 | 0°96 1 073°0 215°0 1 763° 4 99 82 
39°54 | 1°18 1 783°0 459°0 3 534° 3°88 | 77 
' 2 or 39°20 2°87 1 905°0 882°0 5 645 216 | 6°4 
other State officers, brought on an appeal from a decision} 39°00 | 43 521°0 | 2350 | 1 363° 222 | 5'8 
of the Supreme Court of Alabama. The question involved 4 at Ls | 3 = oi rt 
is the constitutionality of a law of Alabama imposing a tax |____ oe an sine intnaia 2: 
upon the gross receipts of all telegraph companies for busi-; The result of the comparison of the (of course un- 














FIG. 3.-METHOD OF COMPLETE OVERHEAD METALLIC CIRCUIT. 


ness done within the State. Under this act the telegraph | absorbed) electric arc with the radiation of the sun after 
company was taxed not only on business done entirely | absorption, as shown in the sixth column, is that this solar 
within the State, but on messages sent to or received from radiation in the orange and red is nearly 10 times that of 
other States. This court, in an opinion by Justice Miller, | the arc, while toward the violetend of the spectrum the 
relative superiority of the absorbed solar heat diminishes, 
evidently because of the progressive increase of the atmos- 
pheric absorption in that direction, which lessens the 
solar intensity without sensibly affecting that of the arc. 
The solar efficiency continues greater through all the infra- 
red spectrum known until. very lately, while in the ex- 
| treme portions recently investigated it falls below that of 
the arc. This is partly due to the fact that radiation from 
a source at a lower temperature (the arc in this case) is 
relatively more powerful in the longer than in the shorter 
waves; yet it can hardly be doubted that here also (that is, 
}in the extreme infra-red) a very large atmospheric ab- 
| sorption has taken place. 

There is reason to believe that a considerable part of this 
about the matter, as the court has six or eight times, | absorption takes place in the first few metres of air, while 
within as many years, decided that messages sent from one | we conclude, from all the evidence in our possession, that 
State into another are not subject to taxation, because it | the real telluric absorption, being a locally selective one, is 
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FIG. 4--SERIES METHOD OF RUNNING ELECTRIC RAILWAY CONDUCTORS. 


much greater than the comparison of high and low alti- 
tude observations alone would indicate. 

The import of this comparison will be still more evident 
from a consideration of the seventh column ,where, by 
means of the Allegheny tables of the solar absorption, we 
have calculated the ratio of the arc heat to-that of the sun 
before absorption by the earth’s atmosphere. Although a 
large absorption by the solar atmosphere has already taken 
place, we see that in the ultra-violet the solar radiation is 
from 20 to 30 times that of the arc, while that of the ab- 
sorbed sun is only about six or seven times. When we 
reach the region of the red and upper infra-red, we see 
that these ratios are nearly the same in the absorbed and 
unabsorbed solar radiation, showing that the terrestrial ab- 
sorption in this region (which was once supposed to be its 
so far as to show that it brings independent evidence of a! principal seat) is in fact very small, while in the regions of 
large atmospheric absorption of the extreme infra-red | the extreme infra-red, corresponding to temperatures not 
rays and enables us to estimate approximately the amount | greatly exceeding that of the terrestrial soil (regions only 
of this absorption at each point in the spectrum. The ob- 


would be an interference with interstate commerce, Judg_ 
ment reversed, 
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Comparison of Solar Radiation with that of the Are 
Light. 





In an admirable memoir on ‘‘ The Temperature of the 
Moon,” by Prof. 8. P. Langley, assisted by Mr. F. W. Very, 
appearing in the December numl er of the American Journal 
of Science, the authors record the following series of ob- 
servations on the comparison of the intrinsic intensity of 
solar radiation with that of the electric are in different 
parts of the spectrum : 

This observation of the comparative intensity of the sun 


*See American Journal of Science, XXXII, August, 1886, 
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revealed by quite recent investigation) the telluric absorp- 
tion again becomes considerable. 

The general result of this comparison is to enhance our 
ideas as to the rate of solar radiation, and as to the solar 
temperature. Comparisons of the total solar radiation 
with the total arc radiation have (it may be observed) been 
made before, but so far as I am aware, comparisons of the 
heat in different portions of their spectra are here present- 
ed for the first time. 
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The Oulton-Edmondson Electricity Meter. 


This meter consists of a clock having two independent 
torsion balances, or torsion pendulums, which are set to 
vibrate in identical time when no current is passing. One 
of the balances carries two or more permanent magnets 
placed astatically; above, between or beneath which is a 
conductor, carrying the current to be measured. Before 
the clock is started, and when the escapements are at the 
zero point, the magnets stand at right angles to the con- 
ductor. When the clock is running, and the current is 
passing along the conductor, it exerts a quickening or re- 
tarding influence upon the magnet-carrying balance, accord- 
ing to the direction of the current. The difference between 
the speed of the magnet-carrying balance and the other 
balance is recorded on dials, through a differential gear of 
novel construction and a registering train. The balances 
are set to the rate of about 15 vibrations to the minute, and 
the instrument is calibrated to give a variation between 
the time of the two balances of one vibration per hour for 
one ampére hour, and the readings are proportional to the 
current through a very wide range. It will measure the 
smallest current. The meter is calibrated in ampére hours, 
each division of the unit’s dial indicating 10 ampére hours, 
or one Board of Trade unit, if the E. M. F. be 100 volts. 
One of the wheels in the registering train is a ‘‘ change 
wheel.” It has 100 teeth (corresponding with an E. M. F. 
of 100 volts), and can be changed for one with any cther 
number of teeth up to 120, when the register will indicate 
Board of Trade units .at an E. M. F. corresponding with 
the number of teeth in the wheel. This change wheel is, 
therefore, termed ‘‘the volt wheel.” The meter is contained 


in a wooden case, measuring 15 inches high, 13 inches wide | 


and 64 inches deep, and the whole apparatus is exceedingly 
compact and portable. 

According to the London Electrician, the meter possesses 
several advantages over other meters, which measure the 
currents by the difference set up in the time of two clocks. 
It is much more compact. The balances being parts of one 
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clock, and being driven by opposite ends of one and the 
same spring, are less liable to set upa difference of time than 
if belonging to two separate clocks, and therefore driven by 
two separate springs. Only one winding is required, and 
if the clock be allowed tc run down for want of winding, 
both balances stop together instead of one of them going 
on and registering at a great rate for, or against, the con- 
sumer, as has sometimes been the case in meters consisting 
of two separate clocks. By using “torsion” balances the 
clock can be run at a very slow speed, so as to require 
winding up only at long intervals. It can be made to run 
for any time from three months to one year. The torsion 
balance is so suspended as to be little, if it all, affected in 
its action by external vibrations, and it will work satis- 
factorily 
stopped. 

Variations of temperature equally affect both balances, 
and consequently do not affect the record, as only the 
difference of time between them is registered. The use of 
Magnets mounted astatically tends to preserve their mag- 


in positions in which a pendulum would be | 


netism from variation, and reduces the range of external 
influences. The loss of E. M. F. in measuring the current 
is inappreciable in its passage through the short straight 
conductor, which gives ample force for the measurement. 

The calibration of the instrument is easily effected by 
passing a constant current through the copper rods, and 
varying their distance from the magnets. To convert 
the meter into a wattmeter all that is necessary is to 
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THE OULTON-EDMONSON METER. 
substitute fine wire coils for the permanent magnets, in 
which ‘case the instrument can be used for alternating as 
well as continuous currents. 
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The Arnold Motor and Bell Tapper. 





Among the electric motors which have recently been 
brought out is that illustrated in the accompanying en- 
graving, Eig. 1. This machine, which is built by Messrs. 
Craig R. Arnold & Co., of Chester, Pa., is of 8h. p. capacity, 
and has an armature of the Siemens type with the coils 
wound in parallel. The field is of the ordinary shunt 
form, but has, in addition, a series coil which is thrown | 
in onstarting the motor, so as to create a field, and prevent 
too great arush of current. When the motor has attained 
its normal speed, the series coil is cut out, thus leaving the 


AND 2. 


motor as a pure saunt machine. The trouble frequently 
attending the use of copper brushes has been avoided by 
the use of carbon brushes, with which all the motors of the 
firm are now provided. 

These motors are built in various sizes, and a very inter- 
esting application to the fire alarm system of Chester 
has been made with one of them. The installation is 
represented in the engraving, Fig. 2. As will be seen, the 

| motor is mounted on a bed plate and operates a train of 
gear wheels. On the shaft of the last wheel is fastened a 
cam, which, as it revolves, depresses the rod by the roller, 
the nut of which is shown. When the motor revolves 
| the bar is depressed and the weight is raised until the 
cam passes the roller, when the weizht drops and strikes 
the bell. 

In practice a general alarm is first sounded, and, after 
an interval of time is passed, the number of the ward is 
| given, 

It was found that in giving one or two strokes to desig- 

| nate a ward, the momentum of the motor carried it 
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over and struck more. It then became necessary to devise 
some means of braking the motor as soon as the current 
was shut off. To effect this, a wheel, with a groove turned 
on it, was placed cn the motor shaft, over which was passed 
a steel wire, one endof which was fastened to a lug, cast on 
a solenoid placed beside the motor, as shown. The other 
end of the wire was fastened to a core or rod of iron in this 
solenoid. A stiff spring keeps the bar down tight, and the 
tension holds the motor still. This solenoid is placed in 
multiple with the motor, and as soon as the current is 
turned on. the core is lifted, thereby removing the tension, 
and allowing the motor to start promptly. The machine 
is capable of delivering 40 blows per minute. 
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Electric Lighting in Paris. 





In the ‘‘ Notes on the Paris Exhibition,” appearing in 
our issue of Oct. 12, our special correspondent described 
the electric light installation undertaken by the city of 
Paris, which was then nearing completion. This station, 
situated in the Halles Centrales, was recently started in 


true Parisian style. The opening ceremony was per- 
formed by M. Yves Guyot, chairman of the Paris 


Municipal Council, and was the occasion of a brilliant 
féte, with festivities and dancing kept up all night. 
The streets lighted with 2,000 lamps. 
Both direct and alternate currents are employed, as de- 
scribed in the article above referred to. The Muaicipal 
Council wish to satisfy themselves thoroughly as to the 
comparative cost of the two systems, and it is understood 
that they intend eventually to increase the output of the 
station to 1,000,000 lights. The light is already: so much 
in demand that it will be necessary very shortly to increase 
the plant, and a credit of a million anda _ half frances will, 
it is thought, be asked for. It is interesting to note that 
this is the first occasion on which the Municipality of Paris 
have directly themselves undertaken the working of any 
manufacture or business. 


were some 
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Disturbances on Telephone Cireuits, 


At the last meeting of the National Telephone Society 
in London, Mr. Arthur E. Cotterell read an interesting 
paper on the above subject. Among the causes to which 
Mr. Cotterell assigned the disturbing effects experienced 
on telephone lines may be mentioned microphonic action 


due to unsoldered or ‘*‘ bad” joints, earth currents travers- 





—-THE ARNOLD MOTOR AND FIRE BELL TAPPER. 


ing the lines, induction due to adjacent earth plates, gal- 
vanic action, the result of using earth plates of dissimilar 
metal, and, of course, the ordinary induced effects due to 
currents from adjacent wires. Mr. Cotterell said he had 
found that in a cable induction decreased almost in pro- 
portion to the number of wires in the cable having a 
** rround” connection at each end, from which he inferred 
as possible ‘ earthed” at 
be most suitable. A metallic earthed 
wires has a very beneficial effect. He 
relates a curious instance as worthy of further investiga- 
tion, where the induction on two adjacent private wires 
was materially diminished by severing the pole earths. 
With regard to metallic circuits, he pointed out the useful 
effects derived from having a metallic sheath on the in- 
duction coil where a loop is joined to a single wire, and 
the necessity of keeping both arms of the loop line equally 
valanced to avoid the bad results recently obtained through 
one of the arms of the metallic circuit between Birmingham 
and the North of England having a bad joint. 


that cables with as large a core 
either end would 
sheathing on the 
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stant potentialdynamo and motor designed by Mr. Samuel | 
Barriett, of Brooklyn. The frame of the machine is cast | 
of soft gray iron, the cores of the field magnets being of | 
Norway iron, by the use of which a very strong field is | 
obtained, so that an armature of low resistance can be em- | 
ployed. This feature enables constant speed to be main- 
tained under varying loads. The armature is a modifica- 











‘THE BARRIETT MOTOR. 


tion of the Siemens’ drum type, and has two layers of wire 
wound in 48 sections. 

One of the novel features of the machine is the self- 
oiling device which is operated entirely by magnetism. 
The armature spindle runs in a brass bushing directly 
over an oil box placed in the base ‘of the machine, and in 
which are placed a pair of soft iron discs. 


motor circuit is closed, the slight magnetism of the 


When the 





base magnetizes the soft iron discs, which are attracted 
by the steel spindle of the armature, and are | 
held up against the spindle and rotated by friction against | 
the latter. The discs dip into the oil in the box, which it | 
continually carries up to the bearing, the oil returning | 
through an oil chamber to the box below. In this way a 
single oiling every month suffices to keep the machine 
lubricated. 

The resistance of the armature of } h. p. motor is 
4 ohm and that of the field 8320 ohms. A test of this ma- 
chine was recently made at the Edison station in Pearl 
street, this city, in which an efficiency of 90 per cent. was 
obtained. <A similar test made in the Brooklyn Edison | 
station showed like results, and a number of these machines | 
the Edison circuits there. The | 
machine is built by the R. & B. Electric Manufacturing | 
Company, of Brooklvn, N. Y. 
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have been introdueed on 
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The Shultz Leather-Covered Pulleys. 


Heretofore, in covering pulleys with leather, it has been | 


customary to drill holes in the face at each edge of the | 
pulley and rivet the leather on; but in covering a pulley in | 
that way, it is impossible to keep the air from getting un- 
der and eventually breaking it out at the rivets. Besides, 
so many rivets being necessary to cover a pulley they pre- 
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vent the proper adhesion of belt to pulley and also cut out 
the belt. 

To avoid this difficulty, the Shultz Belting Company, of 
St. Louis, Mo., have devised a simple arrangement, which 
is shown in the accompanying engravings. As will be seen, 
the covering is made wider than the pulley face, its edges 
being brought over the edges of the rim, and then turned 
toward each other and fastened on to malleable iron seg- 


ment clamps, with teeth to hold the leather; the clamps | 


are placed around the pulley under the rim and are drawn 
together by a quarter-inch bolt, which draws the leather 
tight over the face and edges of the pulley. In this way 
the leather can be drawn on the face of the pulley as tight 
as a drum-head, and should the covering ever become 
loose, it can be tightened in a few minutes simply with a 


screwdriver to turn the bolts. The pulley being so perfectly | 


covered, the belt wears much longer ; besides, a leather- 


referred to comes in. 





The covering can be applied to any pulley, and the cover- 
ing. clamps and bolts are furnished by the manufacturers. 


ee > 0 me 
The Electric Road at Decatur, Il. 


The Citizens’ Electric Street Railway, Decatur, IIl., 
changed from horse power to electric motors August 27, 
1889, and has since been in successful operation. The road 
is five miles in length, of which 2,500 feet is double track. 
On the double track 40-pound T rail is used and on one 


| mile of single track the Wharton girder rail, the remainder 
being laid with 


25 


and 30-pound T rail. 
The overhead system has been used throughout, the 


main conductors being suspended from cross wires from 


| poles placed on each side of the street at a distance of 125 


feet apart. The maximum gradient cf the road is five per 
cent., with several ranging from this to three per cent. 


| The cars are eight in number, and are each equipped with 


one 15 h. p. Thomson-Houston motor. They are in opera- 
tion 18 nours a day, and make on an average about 


105 miles each. The power station is a one-story 
| brick building, 40 x 80 feet, and contains two 
/125 h. p. engines, two 80 h. p. Thomson-Houston gen- 


erators and switchboard with necessary fittings. The 
boiler room is 30 x 40 feet, and contains two 100 h. p. 
boilers. Thejcar house is a two story frame building 50 x 


120 feet, having five tracks, two of which have pits ex- 
These pits are 34 feet deep 


tending their entire length. 
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Hi The New Barriett Motor and Dynamo. covered pulley will drive 50 per cent. more than an iron-| ond case, in which the field and the armature each con- 
i Th : eee h | faced pulley ; belts can also be run slacker, preventing | sumes 50, we have : 
i © accompanying engraving represents the new Con- |) .ated journals and wear and tear on machinery. m+ 6 = (2,500) a 





A A 


(power furnished by the motor); 


1 


but it is evident that here a can never be equal even to = 
2 


Consequently, this factor a has not to be summarily 
thrown aside, even in the most novel principle of con- 
structing electric motors, 


(power supplied 
to the motor) 


Street Railway Franchises. 


The Indianapolis Jow nal, in referring to the value of a 
franchise in that city, says: 

The Superior Street Railroad Company, of Cleveland, 
had a twenty-years’ charter, but on putting in electricity 
it was renewed for twenty-five years. The company is 
required to pay a license of $10 annually for each car 
operated, but itis not held to any obligation to improve 
the streets except between rails, This does not include the 
strip between double tracks. 

The Memphis Street Car Company was given a charter 
for fifty years on condition that it keep in repair the street 
between rails and for two feet on each side of the track. Itis 
not required to lay new pavements, but it pays a license of 
$20 a car annually. 

The Citizens’ Traction Company in Pittsburgh has a good 
thing in a perpetual charter, without any burdens except 
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floors, and are used for 
Since electricity has been 


and have brick sides and cement 
oiling and cleaning the motors. 
adopted the travel has increased 100 per cent. 
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Mr. Tesla’s Principle of Designing Motors. 
BY A, GAILLARD. 

I beg to make a slight remark concerning Mr. Tesla’s 
novel principle of constructing electric motors as described 
in your issue of Dec. 14. You say: ** Mr. Tesla reasons 
that in any motor the total energy supplied to do the work 
is equal to the sum of the energies expended in the arma- 
ture and the field. The power developed, however, is pro- 
portionate [not more] to the product of these quantities.” 
It is added that this product will be greatest when these 
quantities are equal. 

Very well, this states the fact that two numbers of 
constant sum give a larger product when made equal. 
But that we are not concerned in, as what we want is to 
have not that product to be the largest, but the product of 
that product by another quantity, which is variable for 
every system of values of the energies at work in the 
motor. 

In the example given we can easily see how the quantity 
Let us assume, as you do, that the 
energy as represented in the magnetism in the field of a 
given motor is 90, and that in the armature 10. The sun 
of these quantities, which represents the total energy ex- 


pended in driving the motor, is 100, 


Now, calling a the quantity to which the power devel- 
oped is proportionate, we can equate the energies corre- 
sponding to the supplied and expended energies as follows : 





90 4 10 = (90 x 10)a 
(spent in field (spent in (power developed). 
magnets) armature) 


If we suppose that the efficiency of the motor is perfect 
we see that a is here equal to 1.111. Taking now the sec- 


to keep clean and in order the street between its tracks, 
for one foot each side of them. 

In Milwaukee the Cream City Railroad Company paid a 
tax of $10 annually up to 1887, when it was required to 
pay $15, and that amount is for each car put into service 
during any one year. The company is also required to 
keep the streets in repair between rails, including centre 
space between double tracks, and for one foot each side of 
the tracks. As to paving, the city furnishes the material 
and labor and the company has the grading done. 

The charter of the Central Passenger Company, in Louis- 
ville, was granted in 1866 for 30 years. A $25 license on 
each car was paid and the streets kept in repair, but the 
license was advanced to $50 acar. In view of that in- 
crease the city relieved the company of any burden as to 
improvements and repairs on the streets. 

The Metropolitan Street Railroad Company, of Kansas 
City, has a thirty years’ charter, and pays a $25 car license. 
It is required to pave and repair street between tracks and 
for 18 inches each side. 

The Omaha Horse Railway Company has a 40 years’ 
charter for which it now paves between tracks on any 
paved streets. Two years from now it will be compelled 
to pave, also, one foot each side of its tracks. The Electric 
Railway Company of that city has a 40 years’ charter, for 
which it pays no car license or tax. 


———. ---- we DS oom —™” 
An Opportunity in the South. 


A leading electrical company was recently in receipt of 
the following quaint communication : 

‘At this writing I make you a little statement in refer- 
ence to advice and information. I have seen many electric 
companies advertised. I think your machine is the only 
complete and most thorough method of artificial light. For 
a great number of years my whole thoughts have been 
deeply involved in putting plants into small country towns 
to furnish private citizens with small bulb lights for the 
price of oil. As one central station dynamo will furnish 
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many rooms, or bulbs, I think it could be made a paying 
_ thing at 5c. (five cents) a week for bulbs. I have not been 
financially instrumental heretofore, or I would have tried it. 
I will make a plain statement to you in reference to make 
some honest sales for you as neat asI can. I can give you 
my reference as to men of whom I borrow small amounts 
without security. There are many country towns here, of 
five hundred and more, which never seen an electric 
light. I think I can put it into several small town and run 
it successfully. I would like you to come to some terms to 
supply these machines for me, if you possibly can. In this 
wooden country of ours, there are many swift currents, 








Fic. 1.—THE BERRY ELECTRIC BELL. 


which could be converted into valuable mill sites. Will 
you value a small tract, whatever size or cost in the least, 
a security. I will try and furnish a good locality, pro- 
vided you will furnish all cash at 8 per cent. interest, 
to build a dam, house, and put in a complete outfit, under- 
ground style. Small lamps are about all I want. Can you 


give me some idea of what the main and casing will cost a | 


foot, or about what it will cost a feot complete? Can you 
give me some idea about what your material will cost and 


labor for construction ? It will not take long to pay up | 


where there are several large plants in a different place. I 
would be pleased to hear from you shortly, if there has ever 
been anything like that ever operated. I think I could puta 
50 or 100-light machine for a small start in each town. My 
opinion is this, to measure it at the rate of five cents per week, 
a bulb, in your measure machine. It is about as well to put 
in a large one as a small one for cheapness. I may be able 
to get you a discount on turbine wheels, at least I will try 
my best. I would like to work up a good thing for you. 
A small cheap building is all I want: You can get ditchers 
here at 75 cents a day to lay the wire. I would be pleased 
to hear from you and see what terms can be made pro- 
vided a suited pond can be had. Here they would hoot at 
me for mentioning such a thing. If you cannot comply 
with this offer asked, what will you allow me on the dif- 
ferent machines I can have bought? 
pany putting in the whole plant.” 


I  —  ———— 


The Berry Electric Bell. 


In order to reduce the space occapied by the usual call 
bell, as well as the battery power required to operate it, 
Mr. F. H. Berry, of London, has recently brought out the | 
device shown in the accompanying engraving, Fig, 1 





, 





Fic. 2.—THE BERRY ELECTRIC BELL, 
which illustrates the working parts. As will be seen, but | 
a single magnet is employed, with iron cheeks, the latter | 
forming the two poles of the magnet which attracts the | 
small armature that strikes the bell. As there is but one 
bobbin, instead of two, it offers only half the resistance, 


and hence a single Leclanché cell is sufficient to operate it, | 
The engraving, Fig. 2, shows one style of mounting of the | 


bell, which is largely in use in England. 
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(iethins’ Improved Gravity Battery. 


There is probably no type of voltaic battery which has 
attracted the attention of inventors and electricians more 
than the Daniell cell. Theoretically, it presents perfect 
conditions of constancy in its action, and hence has 
continued to hold its own against many other forms. 
The introduction of the gravity type of this cell, 
hough a considerable advance over the original porous 


I prefer your com- | 
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cup type, is, nevertheless, still accompanied by some 


disadvantages, principal among which is the frequent 
heavy local action, due to the mixing of the two layers of 
liquids. In order to remedy this, Mr. J. L. Gethins, of 
Boston, has introduced a porous partition; but instead of 
making it in the form of the old vertical cup, separating the 
liquids, the arrangment is such that the gravity principle 
is retained and assisted by the interposition of a horizontal 
partition between the layers. The liquids thus have a 
sharp line of division and their intermingling is thus 
effectually prevented. 

The accompanying engraving, Fig. 1, shows the cell 
complete. The porous jar, shown separate in Fig. 2, is 
provided with a rim which acts as a support, the whole 
resting on the upper edge of the glass jar. The zinc elec- 
trode shown in Fig. 3 rests on the bottom of the partition. 

The use of the cell over extended periods has demon- 
strated that no filling of the pores of the partition with 
copper takes place; and that in several instances a year’s 

| constant work was effected with a single charge of 4 
pounds of copper sulphate and the consumption of 14 
pounds of zinc. The E. M. F. of the cell is 1.07, and its 
internal resistance about 3 ohms. 
| The battery is made by the Gethins Electrical Manu- 
facturing Company, of Boston, Mass., and has been 
adopted by the Boston fire alarm and police signal system, 
in which service alone 2,200 cells are employed. They are 
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THE GETHINS GRAVITY BATTERY. 


N. J.. Lowell, Mass., Framingham, Mass., and other 


places. 


><. HS +s 
Queries Answered. 


To the Editors of The Electrical World: 


books. (2) Why two sets of carbons are used in some sys- 
tems of electric lighting. (3) The theory of two electric bells 


core, notwithstanding the current is passing around it. (4) 


| Why should the resistance of instruments be equal of that 


of the line. A SUBSCRIBER. 


ANSWER.—1. Use No. 32 silk-covered wire. 2. Two sets 
| of carbons are employed in order to avoid the re-carboning 
which would be necessary were but a single pair used on a 
| circuit burning longer than the time in which one pair is 





iconsumed, 38. The magnetic strength of an electromagnet 
depends, within limits, upon the number of ampére turns, 
i. e., the product of the number of ampéres by the number 
of turns of the wire. Hence itis that of two coils having 
‘the same current passing through each, the one having 
‘the greater number of turns will be more strongly mag- 


| netic than the other, notwithstanding its higher resistance. 


| The placing of the coils in series necessarily involves their 
| receiving the same current. 4. This rule, wh:ch, however, 
| is not always followed in practice, results from the fact 
\that by such an arrangement the magnetizing effect of 
‘the current in the instrument is the greatest with a given 
| battery.—Eps, E. W. 





also employed in the fire alarm departments of Newark, | 


| Will you kindly inform me through your columns of (1)| 
| the number of the wire used in both the primary and sec- 
| ondary coils of a Hughes induction balance? I can find noth- 
ing relating to the number of the wire in above coils in any | 


or two coils of any kind, of different resistance, in series, | 
why the high resistance coils get the current, while the | 
|low resistance do not—i. e., it does not magnetize the iron 
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The River and Rail Medical Storage Battery. 





The use of electricity is constantly on the increase by 
physicians, not only as a therapeutical agent, but as a means 
of cautery and for the purpose of obtaining light for surgical 
operations and examination of the cavities of the body. 
To meet the want of a portable and sufficiently powerful 
battery, the River and Rail Electric Light Company, 

have arranged the set shown in the accompanying engrav- 
Ing. Theseare made in two sizes, with cell of different 
capacity, the larger weighing, complete, 294 pounds, and 


| 
| 
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RIVER AND RAIL STORAGE BATTERY SET. 


‘capable of maintaining a 4c. p. lamp lit for twenty hours ; 
and a smaller size weighing but 144 pounds, and capable of 
| maintaining a similar lamp for ten hours. The cells em- 
| ployed are manufactured under the patents of Prof. Wm. 
| Main and Mr. A. V. Meserole. 
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| Resignation of President Gilliland, of the New York 
Eleetrie Club. 





Ata meeting of the Board of Managers of the New York 
| Electric Club, held on Dec. 19, Mr. E. T. Gilliland, presi- 
| dent of the club, tendered his resignation, on account of 
| ill-health, in a letter expressing his deep interest in the club 
and its future work, and inclosing a pledge of substantial 
financial aid. 

The following resolutions were thereupon unanimously 
| adopted by the Board of Managers: 
Resolved, by the Board of Managers of the Electric Club: 
Ist. That we learn with extreme regret of the illness of 


| our honored president, and while accepting the resignation 
| which his illness compels, we desire to testify to our ap- 
preciation of his earnest work in behalf of the club, and to 
express our thanks for the substantial subscription which 
| accompanies his letter of resignation, and which is only 
one of the many favors the club has received from him. 
| We sincerely hope for his early restoration to health. 
2d. That, desiring not to lose Mr. Gilliland’s valuable 
assistance on this board, should he be able to meet with us 
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Fics. 2 AND 3.—THE GETHINS BATTERY. 


on hisreturn from the South, we unanimously ask him to 
| remain as a vice-president of the club. 

| Mr. O. E. Madden was unanimously elected president of 
| the club to fill the unexpired term. 

The following resolutions were also adopted by the 
Board upon the deaths of Mr. E. N. Dickerson, vice-presi- 
dent, and Mr. M. W. Goodyear, member of the Board : 

| kesolved, That in the death of Vice-President E. N. 
| Dickerson the Electric Club loses a valued and highly-es- 
teemed officer, a gentleman of great ability, scientific 
attainment and vast general information, and whose kindly 
' nature made him the friend of every one, and every one his 
friend who had the pleasure of his acquaintance. 

Resolved, That this resolution be spread upon the min- 
| utes of the club, and a copy of the same be suitably en- 
| grossed and forwarded to the family of the deceased, and 

also that copies be furnished to the principal electrical and 
| scientific papers. 

Resolved, That in the death of Miles W. Goodyear this 

| Board has lost one of its most earnest, intelligent and 
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popular co-workers; one who has ever labored enthusi- | This ‘“‘groups” the requirements in nearly that relative 


astically for the best interests of the club, which he helped | 
to organize. We found him ever faithful and true, and 
keenly and deeply regret our loss. 

Resolved, That this resolution be spread upon the minutes | 
of the club, and a copy of the same be suitably engrossed | 
and forwarded to the family of the deceased, and also that | 
copies be furnished to the principal electrical and scientific 


papers. 


On the “New” Principle of Constructing Electric 


Motors. 


| 





BY C. O, MAILLOUX. 


There are probably many designers of electric motors to 
whom the ‘‘new principle” advanced by Mr. Nikola Tesla, 
in a recent issue of THE ELECTRICAL WORLD, will be of no 
great surprise, unless the surprise consist in finding the 
statement thereof at this late day, aWnaccompanied by the 
proper limitations. 

That ‘‘circumstances alter cases” is one of the first things 
that the electrical engineer realizes, and quite strongly, too, 
in undertaking to design electric motors for various pur- 
poses. He soon learns, indeed, that the designing of an 
electric motor is literally the solution of a very complex 
problem, involving numerous factors, which, to use a math- | 
ematical phrase, are functions of almost countless ‘‘inde- 
pendent variables.” 

To enumerate a few of the conditions only, the designer 
has such things as the source and character of current sup- 





ply, the kind of work, the capacity, speed, range of load, 
regulation, efficiency, weight, size, space occupied, me- | 
chanical simplicity, and cost of construction of the motor | 
to keep before his mind in designing. 

Considered with reference to each particular case (which | 
must of necessity be done), these requirements might be | 
classed (in order of relative importance) in three groups, | 
viz., indifferent, desirable and indispensable. The ‘‘group- 
ing” is, moreover, different for each case, and the relative 
positions of various conditions may even find themselves 
Thus, for example, in a stationary motor, 
smallness of size and reduced weight are of relatively in- 
different consid: ration, but in a street-car motor they are 
indispensable re:;\\.sites. 

These changes of relative importance react upon the 
design, and though not necessarily influencing the type, 
they do control absolutely the proportions and engineering 
details. Now, the relative and respective proportions of | 
field magnet and armature in a given motor are among 
those factors which must be considered as ‘‘ dependent ” 
upon the requirements just noted. According to the 
relative importance ascribed to the requirements, or accord- | 
ing to their ‘‘ grouping,” as just stated, this proportion will 
vary. 

It depends largely upon which of the desirable qualities 
the designer concludes to sacrifice, in order to secure what 
is on the whole the most expedient and advantageous for 
any particular purpose or application. Thus in 1883 we 
were informed on good authority—Professors Ayrton and 
Perry—that the magnetic proportions of a motor should be 
#0 per cent. armature and 10 per cent. field magnet. In 
1887 we learn on equally good authority—Mr. W. M. 
™ ordey—that the proper proportions should be just the 
reverse, or 90 per cent. field and 10 per cent. armature. 
Mr. Tesla now claims that the right course lies halfway 
between these two extremes, and that the proper pro- 
portion is obtained by giving to the field and armature 
equal magnetic moments. 

Now, the fact is, that if we take these statements broadly, 
in the abstract, they are all wrong; whereas when taken 
in the concrete, or in other words, each with reference to 
a specific ‘* grouping” of the conditions and requirements, 
they are all three quite right. Hence we cannot consider 
any one as the whole principle but as being, rather, a 
principle on which the design of electric motors should 
be based. 

This whole matter was quite clearly and forcibly put 
forward in England by Mr. Albion T. Snell in a paper 
entitled, ‘* Notes on the Design of Electric Motors,” read 
Jan. 16, 1889, before the City and Guilds Old Students’ 
Association. This paper, let me say in passing, constitutes, 
together with the discussion thereon, one of the ablest 
recent contributions to the knowledge of the theory and 
practice of electric motor design, and would have been 
well worth reprinting in American journals. 

Mr. Snell, speaking from an experience gained in con- 
nection with the design of some 400 motors, ranging from 
yy to 100 h, p., shows that the proportions depend on many 
conditions and circumstances, and that no absolutely fixed 
rule can be determined; that incidental or accidental ques- 
tions of cost and mechanical construction, etc., may vary 
the proportions, as the size and capacity of the motor vary. 
In some cases he would grant that Mr. Mordey was right ; 
but in others he would go in the opposite direction with 
Professors Ayrton and Perry. If, as we presume, we can 
take the ‘‘ Immisch” motors to represent the practice of 
the doctrines he preaches, he does not, it would seem, ap- 
proach either extreme, but oscillates, as it were, on either 
side of the halfway course. This is because he lays great 
stress upon * weight efficiency,” and designs his motors 
from the torque or turning moment, as a starting point. 
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| without sacrificing lightness, then the ‘‘ maximum” is 


order which calls for equal moments in the field and arma- 
ture. This grouping is that which fits the case of portable 
motors, though it might not, in American practice, fit the 
case of stationary motors. For stationary motors at 
constant load and constant speed, Mr. Snell doubtless finds 
that he must vary the proportions of field and armature in 
the direction of Mr. Mordey’s limit. As the load or the 
speed become, either, or both of them, variable, he has to 
come nearer and nearer to the middle points, probably 
more so than in American practice, however, for the reason 
that weight would be classed here among the considerations 
of lesser importance, as a rule, while efficiency would likely 
be put among those of greater importance, somewhat con- 
trary to Mr. Snell’s scale of relative importance. 

Now passing on to portable motors for traction, hoists: 
etc., the proportions would gradually approach the point 
set by Mr. Tesla, and if the speed and load varied within 
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| wider limits still, this point would even be passed, and the 


proportions would approach the point set by Profs. Ayrton 
and Perry. During this transition, the design would 
undergo considerable changes in proportion, and would 


| experience a corresponding change in quality by gradua- 


tions. We would find that we had gained in certain qual- 
jties and lost in others. If we could properly and fully 
estimate the value of al! advantages and disadvantages, 
we would probably find that the net aggregate sum was 
nearly constant, within wide changes of proportions. So 
that the whole effect of successful designing lies in the art 
of knowing or finding out which qualities to emphasize 
and which to sacrifice, in order to obtain maximum results 
under given conditions. 

Returning now more particularly to the question of the 
ratio between magnetic moments in field and armature, the 
principle formulated by Mr. Tesla is in reality a statement 
of the fact that when torque is the great desideratum, or 
the quality to be emphasized, even at the expense of 
certain considerations (perhaps including efficiency), but 
reached when the magnetic moments are made equal in 
field and armature. Mr. A. T. Snell, in the paper just 
noted, lays great stress on the torque as being, so to speak, 
the ‘“‘ natural” starting point in motor design. Hence it 
is presumable, and his practice indicates, that he must be 
fully aware of the conditions under which the maximum 
obtains. The first one, however, who seems to have 
grasped and applied this principle of maximum torque is, 
so far as the writer is aware, Mr. Anthony Reckenzaun, in 


England, who seems to have started from the Ayrton and |. 


Perry ‘“ limit,” and worked back to the ‘‘ middle” point. 
For several years Mr. Reckenzaun has designed his traction 
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motors substantially on these lines. I have already ex- 
pressed the opinion that such a design appears well suited 
to portable motors. Personal experience leads me to be- 
lieve that it is also well suited to the purposes of street-car 
traction. 

Dr. O. Froelich has also put the question quite clearly 
in his work on ‘* The Dynamo-Electric Machine ” (1886), 
The following is a liberal translation from a paragraph en- 
titled : *‘ On the proportion of the respective windings of 
the field and armature.” 

‘* In seeking the best possible winding for an armature, 
one is faced by two problems of almost contrary natures, 
viz. : the electrical capacity required of the machine, and 
the proper working of the commutator. If it were 
merely a question of obtaining for a given weight and 
speed the greatest possible capacity, one could scarcely in- 
crease too much the space allowed for the armature wind- 
ing and the weight of wire. But the designer soon observes 
that as he puts on more wire the sparking of the commu- 











tator and the wearing away of both commutator and 
brushes increase. Now, since the deterioration is of fore- 
most importance from the practical point of view, the de- 
signer is forced to restrict the amount of wire on the arma- 
| ture to the limit imposed by this circumstance. 

‘* It is almost impossible to set, in a general way, a mini- 
| mum value to this amount of wire; all depends in that re- 
gard on the special qualities of the type of machine under 
consideration. Experience alone can furnish exact data 
on the subject, and exhaustive researches alone can guide 
the designer in this path and determine the amount of 
wire suitable for the machine which he is constructing.” 

Some two years ago, having to design some motors for 
street-car traction purposes, to be used, as is now the gen- 
eral rule, with a constant gearing ratio, the torque required 
at different speeds and under different conditions was 
made the starting point of calculation, precisely as since 
recommended by Mr. Snell in his paper. Reasoning from 
simple cases, such as conductors or magnets reacting upon 
each other, the conclusion was soon reached that the 
torque would depend upon the combined effort of both 
field and armature magnetism. When opportunity pre- 
sented, the experimental demonstration was made. The 
accompanying curves show the result of the experiments, 
which were made with considerable care with a small 
series motor. The following extract, taken literatim et 
verbatim from my note book, explains these curves, and 
also gives some idea of my method of reasoning at the 
time. 

‘*March 23, 1888.—I made an experiment yesterday 
with a small ‘C. & C.’ motor, to test the influence of the 
ampére-turns of the field and armature on the torque. The 
current was first passed through both field and armature 
curve J, Fig. 1, in the ordinary way, and the pull on the 
lever noted for different currents. Then the current was 
made constant in the field and varied in the armature, 
curve IJ, Fig. 1, and also, vice versa, Fig. 2. From the 
data the curves made show that the torque increases with 
the current in both, as reasoning would lead one to expect. 
I tried the experiment on purpose to satisfy myself regard- 
ing the advantage of increasing the number of turns on the 
armature, contrary to the accepted doctrine that a good 
dynamo is a good motor, for it is well-known that, in dy- 
| namos, practice is drifting in the direction of putting only 
a few turns on the armature, and strong field coils. I 
reasoned that in a motor that is to give maximum torque, 
this would be wrong. The motion, or tendency thereto, is 
the result of the field’s distortion, by the deflecting power 
of the armature coils, whose tendency is to make poles at 
the neutral point, or in a line of polarity at right angles to 
that which the magnetic field of the field coils produces. 
I look upon the phenomenon as one where the armature 
forcibly pulls the field of the field magnets out of their 
axial line, leaving them (lines of force) to rebound or 
spring by causing motion of the armature. Consequently 
the moment exerted depends not only on the power of the 
field magnet but on that,of the armature. . . .” The 
sentence which is here italicized is merely a passing 
reference to my views regarding the nature of the reac- 
tions taking place in an electric motor, which I conceive to 
| be a process whereby energy (electro-kinetic) is abstracted 
from the electrical circuit to forcibly displace lines of mag- 





netic force temporarily, the energy thereby stored in the 
| form of elastic tension being conveyed or transmitted im - 
y after to the moving part of the motor, as the 


lines of force fall back to their original stations by virtue 
of this tension. 

These curves made it clear first, that the torque can be in- 
creased justas well by increasing the armature ampére- 
turns as by those of the field magnet, the two methods 
giving very nearly the same results. Second, that the 
best result would be obtained by increasing the magnetic 
powers of both field and armature equally. 

The design was, therefore, made with the object, among 
others, of giving to the field and armaturé, as nearly as 
possible, equal moments when connected for starting ; or, 
on the first step of the regulator. The armature was in 
reality somewhat in excess, the ratio being 1 to 1.08. This 
design was considered as somewhat radical, and, I have 
reason to believe, was regarded in some quarters as indica- 
tive of more or less empiricism or ignorance of ‘‘orthodoxy” 
on the designer’s part. It is true thatthe motor could make 
a given car travel more miles with a given amount of 
energy in watt hours than the orthodox motors. But it 
was thought to be all wrong somehow and anyhow. On 
reading the interesting and able article by Dr. Louis Bell 
in the Dec. 14 issue of this journal, I now conclude that it 
must have been wrong —it was apparently some two years 
ahead of its time. We shall probably continue for some 
time to come to run street cars with motors that are really 
better suited for stationary work. It will take some time 
to educate ourselves to the full recognition of the fact that 
the greater portion of the energy is consumed in making 
starts, and that a motcr having a somewhat low ‘“‘all-round” 
efficiency, and where you want it. is of greater value than 
one having a very high efficiency at one point available 
after the car is well under way. 

It would seem that, strictly speaking, the condition for 
maximum torque is not, in practice, that the ampére-turns 
of field must exactly equal those of the armature, as Mr. 
Tesla asserts. This appears to be a direct consequence of 
the fact that the magnetic field in a motor is in reality 
somewhat stronger than what would be accounted for by 
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the effect of the field coils alone, showing that the mag-} At the outset it should be said that the results of the ex- 


netic induction is a resultant of some sort, including the 
magnetizing power of the armature as one of its compo- 
nents. The nature of the reaction which takes place 
between the armature and field magnet forces is still 
much of a mystery. It may be that, instead of an increase 
in the magnetizing power, there is a diminutiof in mag- 








riments that are here presented were wrought out jointly 
y Mr. Ernest Merritt, of the Department of Physics, 
Cornell University, and the writer. What we had in mind 
in the work was an accurate determination: of the exact 
performance of the commercial transformer whereby one 
should be able to derive results and data that should en- 
able all phases of the performances of transformers 
to be understood clearly, and that should show the 
requisite principle of proper design. 

t may be well to state briefly the general method we 
employed. A single ten-iight transformer that had been 
madeand es or commercial purposes for incandescent 
lighting with 1,000 volts in the primary and 50 volts in the 
secondary was selected as a sample for investigation. It 





FIGS. 1, 2 AND 3.-TESTS UPON TRANSFORMERS. 


netic resistance by the change of distribution brought | probably represented fairly well the average commercial 


about in the magnetic field by the influence of the 
armature ampére-turns. At any rate the effect is in many 


performance of transformers, and might therefore be said 
to embody, to a certain extent at least, proportions that 
have proven by experience and experiment to be best for 


respects the same as if a certain number of turns had been | the particular purpose for which it is supplied. 


added to the field coils; the contrary being the case in a 


generator, where the effect is as if a certain number of E. 


turns had been neutralized in their action. It is exactly 
owing to want of light on this mystery that no satisfactory 
or complete formula has yet been found by means of 
which the torque can be calculated before construction 
with certainty and precision for all values of the current 
in a series motor. This interesting part of the subject 
cannot be discussed here, but may form the subject of a 
subsequent article. 


———_3 ++ @ ++ ___-__—_ 


Transformers.* 





BY HARRIS J. RYAN. 


The apparatus by. means of which electrical energy of 
one form may be transformed to that of any other form 
few engineers fail to appreciate. So great have been the 
anticipated possibilities offered by the application of the 
modern transformer of alternate current energy, that in 
most cases, in our country especially, the transformer has 
found immediate application, with but little thought or 
study of its exact performance. Much experimental work 


This transformer was operated under the same impressed 
M. F. supplied from the electric lighting plant in which 






0 }1 


fixed point relative to the machine, the rotating point of 
reference in the armature would pass the new position of 
the fixed point at correspondingly different values for the 
primary E. M. F., primary current, and secondary E. M. F., 
with respect to themselves and the position of the arma- 
ture. 

In Fig. 1, B L isa prism of hard rubber bearing a pro- 
jecting strip of brass B that, on its upper side, is filed to a 





dull edge. This edge is taken as a fixed point on the arma- 
ture. Anarm F Dis arranged torotate about Dasa cen- 
tre, a point that is in line with the axis of rotation of the 
armature: A semicircular board of hard wood, attached 
rigidly to the dynamo frame, serves both as a support for 
this arm and a circumferential scale whereby the position 
of the arm may be observed relatively tothe machine. The 
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FIG. 4.-TESTS UPON TRANSFORMERS. 


it had been used for supplying incandescent lamps com- 
mercially. It was operated with its secondary open and 
the same closed through one lamp, five lamps, and ten 


| arm is made of brass, and given the form shown in the 


| figure. It was bent into a U-shape at the top so as to pinch 
| the board, and thus remain fixed in any position desired. 


has been done by trial methods to the end that our manu-; lamps, and under these several conditions the exact in- At the top of this arm is mounted a bar of hard rubber 

facturers are able to supply transformers that answer for | stantaneous values of the ever varying, primary impressed | projecting toward the dynamo parallel to the armature 

much that is desired practically, with a commercial effi- E. M. F., primary current, and the E. M. F. atthe terminals axis. On its under side, fastened at G, is a brass 
‘ 
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|Primary E.M F. 1080 | 

|_j|Secondary E.M.F. 54.5 
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ciency that can be made higher than is probably possible 
by any other transformer of energy. 


1 





132 rv per Second. 
Primary E. M. F. 
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FIGS. 5, 6 AND 7.-TESTS UPON TRANSFORMERS 


of the secondary, were observed. Again, under these 
| several conditions the square roots of the mean squares of 


| 
| | | |138 ~~ per Second 
Primary E.M.F, 1080 | 

| |Secondary E.M.F, 52.3 | 

: {Secondary Current 12.6_ 


| strip; a tongue H A of spring brass is attached at 
the end, and at right angles to the brass strip 


In electrical engineering, as well as in other branches of | the above values and of the secondary current were also ob-| H G,asshown. The position of this part of the apparatus 


engineering for the broad application of one method or 
another, it is always of the highest importance that the 
cause and extent of every effect be thoroughly understood 
with regard to the mutual action and interaction of all 
forces and materials in relation to themselves, or to energy 
of one form or another. 

It was with a view of obtaining so far as possible a clear 
understanding of all phenomena that take place in the 





‘served Then with these observations, the dimensions, and 

the details of the construction of the transformer, many of 

| the facts and performances that the engineer is concerned 
with are brought to light. 

| Naturally the first thing to be considered is the electrical] 

| measurements and how ey. were made. A _ point on the 

| armature of an alternator always passes a fixed point in 


its circumference at a time corresponding to a definite 


is carefully adjusted so that the point about which the arm 
rotates is in line with the axis of rotation of the armature, 
and the sharply upward curved end of the tongue H A just 
over the edge of the brass strip at B. Then when the ar- 
| mature is rotated the strip H G may be sprung inward 
| radially by turning the thumb screw N until the tip of the 
| tongue A is heard to just lightly touch the edge at Bas it 
asses. The arm may then be adjusted by hand so that 


commercial transformer, that the work producing the | value of the varying E.M. F. and current, alike, with | he tongue will touch the fixed edge on the armature at 
results here set forth was undertaken. It has not been | regard to these quantities in the primary feeders, trans-| any desired phase of the petmary E. M. F., primary cur- 


pouinse at this time to prepare a paper as complete as has 
en desired and we trust that in the near future we may 
add more data to that which is here presented. 


*A pa read before the American Institute of Electrical En- 
gineers, New York, Dec. 17, 1889, 


former, primary or secondary, etc., so long as the condi- 
tions remain constant. In our experiments, we were only 


rent, or secondary E. M. F. and current. Coaxially with the 
armature a small brass rod is mounted on the bar of hard 


concerned with the values of the E. M. F. impressed at the| rubber B L. It is connected metallically to B by means of 


terminals of the Pray: the 
; secondary E. M. F.; “ser 


primary current and the/awire, At O,on the frame work supporting the semi-cir- 
»y changing the position of the | cular board, etc., is mounted another piece of hard rubber, 
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insulating and eopecenns the thin metallic strip P C that 
bears against the above brass rod. Gand. J then are the 
terminals of this commutating apparatus. 

In Fig. 2, E F is a non-inductive resistance in series with 
the primary of the transformer which is at work. At A 
is the apparatus described in Fig. 1, and # is an electrom- 
eter, reading through a wide range. 

The terminals of the above non-inductive resistance and 
those of the electrometer are connected together through 
the commutating apparatus at A. Then it must be evi- 
dent that the electrometer will become charged with a 
difference of potential equal to that existing between 


the terminals of the non-inductive resistance at the in-' 


stant that the fixed edge on the armature passes the 
tip of the tongue in the apparatus at A. By read- 
ing the indications of the electrometer, therefore, 


132 ~y per Second. 

Primary E.M.F. 1080. 
| Secondary E..M. F. 49.3 
; Secondary Current. 10.65 


+ 20. > 
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FIGS. 8 AND 9.—TESTS 


and knowing the value of the non-inductive resist-'! 


ance E F’, the value of the primary current corresponding 
to the particular phase due to the position of the arm in 
the apparatus at A becomes known. Ina similar manner 
the primary ¢end secondary E. M.F. are observed by 
changing tlie connections accordingly at G,, G,, @,, G.. 
Then the arm is rotated to another position, corresponding 
to a different phase, and the corresponding values of 
E, M. F. and current again observed as before. In this 
manner we proceed at equal intervals, sufficiently near, so 
that a curve may be determined by the values thus ob- 
served at the several intervals, so that the values of the 
E. M. F.’s, or currents, shall be accurately known at all 
times throughout a complete periot. 

A few words with regard to the electrometer at E are 
not out of place here. It is the form that the writer de- 
vised especially for this and similar purposes. The essen- 
tial features for an electrometer for these purposes are 
that it shall have the widest possible range through which | 
it will read with accuracy. Its indications must be un- 
varied by the absolute potential to which it is subjected as 
a whole. Its law must be perfectly definite, and it is also 
desirable that its constant be unchanging. 

Fig. 3 illustrates this instrument in diagram. It consists | 
essentially of cylindrical electrometer needle and quadrants | 
ED. To the upper side of the electrometer needle is at- 
tached a magnetized steel mirror that acts as a inagnet and 
as a mirror for observing the position of the same. The 
needle is hung by a single silk fibre H, from a hvok in the 
top of the case, as shown. Metallic contact from the 
needle to the case is made by means of a_ platinum | 
wire .0002 inch in diameter. This wire is readily provided 
in the desired form by using the platinum-cored silver wire | 
that is supplied by makers of surveying apparatus. It is | 
cut to the desired length, and hooks bent into shape at its | 
terminals. By immersing all of it but the hooked termin- 
als in nitric acid, the silver is dissolved away, leaving the 
fine platinum core tepminated by the two silver hooks. One 
end of this platinum wire thus prepared is linked into a 
hook into the top of the electrometer case, and the other | 
end into a small ring formed by a twist of the aluminum 
wire that surrounds the mirror C. The electrometer case 
is circular, and the above needle and quadrants are ar- 
ranged so that the magnetized mirror is at the centre of the 
case and the needle and quadrants below it. 

About the case, as the figure indicates, is wound a coil 
B B of rather fine insulated copper wire. The magnetized 
mirror and thin coil then, when the latter is in the mag- 
netic meridian, constitute an arrangement similar to that 
of a tangent galvanometer. In the electrometer, the 
needle, case, and one set of quadrants are connected 
together and form one terminal, and the other set of 
quadrants, being connected together, form the other termi- 
nal of the instrument, in the manner set forth in the 
diagram. Thus, then, when the electrometer terminals are 
subjected to a difference of potential, the needle is acted 
upon by a couple brought about by the electrostatic forces, 
and is deflected from its position of equilibrium. Then, as | 
is shown in Fig. 2, current from a gravity cell in circuit 
with a suitable rheostat is sent through the coil on the 
electrometer in such a direction that the needle is brought 
toward its zero position by the action of the coil carrying 
the current, on the magnetized mirror. The current is then 
further adjusted till the needle stands balanced at zero 
under the mutual action of the electrostatic and the electro- | 
magnetic forces. Under such circumstances, then, the dif- 





ference of potential is proportional to the square root ot 
the current. 
If we can, as was the case when the measurements here | 
presented were made, consider the E. M. F. of our cell | 
constant, the difference of potential is likewise proportional 
to the square root of the reciprocal of the total resistance 
in circuit with the cell. Parallel readings, taken with a 
standard voltmeter throughout a range varying from 3 to | 
600 volts, gave identical results, showing no deviation from | 
the above law, and an unvarying constant. On account of | 
the metallic case and its connection to the rest of the ap- 
paratus, the indications of the electromecer are, so far as 





could be observed, entirely independent of the 
absolute tential to which it is subjected as a 
whole. n Fig. 2, when contact was made at A, 


and the electrometer charged to the potential difference to 


which its terminals were then subjected, it was found that 
considerable of the charge was dissipated by leakage dur- 
ing the course of a revolution of the armature, no matter 
how good the insulation of the apparatus was. A one- 
half microfarad mica condenser was then placed in multi- 
ple are with the terminals of the electrometer at C. Then, 
after a few revolutions of the armature, the condenser 
became charged to precisely the same difference of poten- 
tial existing at the terminals of the electrometer D B, as 
shown in Fig. 2. when the rotating edge on the armature 
| passed the tip of the tongue on the arm at A. 
, Under these circumstances the leakage that occurred 
yas entirely unobservable as compared with the charge in 
the condenser during the course of time required for the 
armature to make many revolutions. Thus arranged then, 
the electrometer would give accurate readings of the pri- 





UPON TRANSFORMERS. 


mary and secondary E. M. F.s’ and primary current cor- 
responding to the connection of the terminals and the posi- 
tion of the arm A. Again the square root of the mean 
square of any of these values could at any time be read 


from the electrometer by short-circuiting the apparatus at | 
A, and cutting out the condenser at C. For the purpose of | 


obtaining the curve of impresssed E. M. F. and the mean? | 
of the same, twenty-two 50-volt lamps were put in series | 
across the primary circuit. The {/mean* of the impressed | 
E. M. F. in the primary was then obtained by reading | 
by means of the electrometer with the condenser cut | 
out and the commutating apparatus short circuited. the | 
/mean® difference of potential existing between each set | 
of two lamps. In this way eleven readings were obtained, 
the sum of which was tne total impressed E. M. F. This | 
served as a calibration of the non-inductive resistance | 
formed by the lamps. At the same time that these obser- | 
vations were made, two lamps were determined upon to be | 
used in all subsequent observations on the total E. M. F| 


Watts in Primary 





Watts in Secondary 





In series with the secondary circuit was placed a gravity 
ammeter containing a few small turns, and correct in its 


adjustment. It indicated the 7% mean* in the same way 
that an electro dynamometer would have done. The observ- 
ing of the various values of the secondary E. M. F. required 
no special arrangement; this was done direct in all cases. 
Since the secondary was always at work on a circuit pos- 
sessing almost no inductance, no determinations of the 
curve of secondary currents were made, for it would be 
found to be so nearly in unison with the secondary E. M. F., 
and possess all the characteristic variations of the same. 
The 4 mean? of its value was always known from the in- 
dications of the ammeter. Asa load for the transformer, 
ten 16 c. p. 50-volt lamps were provided that could be 
turned on and off as desired, and they were at an average 
distance from the transformers of not more than five feet. 
G,, Ge, Gs, Gy, represent, in Fig. 2, the various termi- 
nals conveniently arranged on a switch board for ready ad- 
justment for any desired set of connections. The adjusta- 
ble resistance at J consisted of a plug resistance box en- 
abling one to get any number of ohms in circuit from 
100,000 down. It was very conveniently arranged ; but a 
suitable slide rheostat and a damped magnet on the elec- 
trometer needle would have facilitated greatly the rapidity 
with which observations could be taken. The mode of 
procedure was to set the brush at some suitable point of 
starting out ; then, corresponding to this point, readings of 
the instantaneous values of the primary E. M. F. were made. 
When lamps were turned on in thesecondary, the ammeter 
in that circuit was also read. The brush was then moved 
forward to a new position and the above readings repeated. 
This was continued until we had gone over a com- 


plete period of two alternations; then the 4 mean? 
readings of the primary and secondary E. M. F.’s 
and primary current were made. To do this required a 
period of time covering usyally not more than two and 
one-half hours. Careful observations were made which 
showed that the insertion of one, two or three lamps in the 
primary circuit did not perceptibly change the relation of 
the primary E. M. F. and current and secondary E. M. F. 
The indications of the ammeter gave data for correcting 
for variations of the speed of the dynamo which, throughout, 
were not great. 

The following data should be given with regard to the 
transformer that was used by us: 


No. of turns in the primary circuit coil........ .... ...... 675 
No. of turns in the secondary coil....................20065 35 
I Sir I II goo 55 55 perce cen dene :s cecgssesseine 21.8 ohms 


PRONG OE Ce GRINNED o.oo on sons bo cb) see cocendicecctces .04 ohms 

Fig. 4 is furnished with a scale, to which it was drawn, 
so that from it any details as to dimensions of the trans- 
former can be obtained. 

The iron discs of the magnetic circuit of the transformer 
were made } millimeter in thickness, and its surface merely 
oxidized so that no special insulating material was pro- 
vided between the laminations. The total voiume of 
laminated iron used in the transformer was 2,050 cubic 
centimetres. 

The mean cross section of the magnetic circuit was 63.3 
square centimetres, and the mean length of the magnetic 
circuit 30.8 centimetres. 

The following observations with the secondary on open 
circuit, and working on one lamp, five lamps and _ ten 
lamps, were made and have been plotted in Figs. 5, 6, 7 


Primary Turns 675. 
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FIGS. 10 AND 11.-TESTS UPON TRANSFORMERS. 


The above observations served, then, as acalibration for the 
indications of the two lamps thus to be used. For the con- 
stant obtained by the ratio of the above total E. M. F.. to 
the E. M. F. of these lamps tiken at the same time, always 
served todeduce the total 4/mean®, or any particular value 
corresponding to a paiticular phase of the impressed 
primary E. M. F. when the same had been observed with 
regard to the two lamps in the group thus set apart. In 
this way we avoided the direct measurements of the total 
impressed E. M. F. 
wo 50-volt lamps E and F were placed in series with 
the primary as a non-inductive re-istance, and, as pre- 
viously stated, the / mean*, and the values corresponding 
to any particular phase of the fall of potential through 
these lamps, were observed. This gave a measure of the 
Y mean*,or any particular value corresponding toa partic- 
ular phase of the primary current, when the resistance of 
these lamps was known at the temperature to which they 
were brought by the current. A curve of resistances cor- 
responding to the range of currents through which we 
used these lamps was mined carefully by Mr. Merritt 
at the Cornell Magnetic Observatory. 





and 8; the corresponding curves located by them were 
drawn in by the scales designated: 


SECONDARY ON OPEN CriRcUIT. SEE Fie. 5 





Brush Primary Secondary 

Reading, E. M. F. Current. E. M. F. 

21 119 .20 5.5 

20 855 -05 2.7 

. 1.250 07 63.4 

18 1,420 ll 70.7 

17 1,330 14 66.8 

16 900 19 46.0 

15 45 21 00.0 

14 751 04 37.8 

13 1,210 .08 62.0 

12 1,390 e 12 72.0 

il 1,410 bs) 72.5 

10 1,10 18 57.8 

9 355 -21 14.5 

8 645 .08 $2.3 

7 1,130 04 57.8 

Observed v mean” ..... 1,025 14 54.5 
Calculated from 

curves VW mean” eoses mene 147 53,5 
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nature is possible, and that the energy that is wasted by 
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Finally, there is a curious behavior of this transformer 








Brush Primary Secondary | eddy currents must therefore be small. The radical de- | that remains to be accounted for. This is the considerable 
penene. KE. % . Cones KE. M, ¥; | parture of the primary exciting current from the approxi- | decrease in the loss by hysteresis, as the transformer is 
27 330 "125 15.3 | mate sinuous variation of the primary impressed E. M. F. | loaded down; that is not to be accounted for by rise of 
26 917 -048 45.2 | is plainly brought out to be due to hysteresis. From the | temperature or the falling off of the magnetization due to 
= ‘ae cM “4 preceding consideration it is also evident that almost the | the increased ‘‘ leakage” about the primary in its cwn air 
23 11300 “935 67.1 | entire advance of the exciting current, and therefore the | space. The following reason suggested itself to the writer 
3 $20 z 230 45.8 corresponding dissipation of energy, is due to the same “a _ — — — : , , : ; 
, . -/ | cause. Mechanical shock has been shown to greatly reduce loss 
= T+ <n as It was thought of much interest to see what amount of | by hysteresis when iron is passed through cycles of mag- 
18 1,420 ‘215 71.7 | hysteresis should be indicated by carrying the transformer | netization. Since the currents are at all times opposite 
17 1,363 .238 68.4 | owly through the same cycle of magnetization that it | each other in the two coils of a transformer, strong repul- 
. i 7 * went at the rate of 138 cycles per second when at work on | sion occurs when these currents are at a maximum and no 
14 793 “048 35.6|the circuit with its secondary open. a ae by | a - _—— when mg pass through zero. So it fol- 
/ : Ewing’s method, modified for the purpose by Dr. Sumpner, | lows that they continually keep thrusting each other apart 
Observed V mean*® ......1,053 196 52.3 | Mr. Merritt determined the ional aerve shown in Fig. 11. | when at work, and add = the Teabenee of the Sreiaated 
Calculated_from We regret greatly not to have had time for a careful re-| iron that already exists on account of its changing mag- 
curves V mean” ........ 1,021 -190 514° | determination of this inner curve, and to carry the mag-/netization. This increasing of the mechanical vibration of 
Mean of ammeter reading, 1.26 netization to the same maxima that was done in the trans-| the iron may therefore account for the above mentioned 
SECONDARY CLOSED THROUGH FIVE LAMPS. SEE FIG. 7. former when on the circuit. The agreement between the | phenomenon. _ : ak a ; 
‘ian Primary Geese dary “—_ would ane oe none eee Son — in Fig. a On open ped st — oe of the iron 
ading. E. M. F. Current. E. M. F. 1e assumption made by Mr. Swinburne in his remark-_ per square centimetre was 3,850 C. G. S. units. 
= 29 ’ 956 -449 40.3 | able and valuable paper on the ‘‘ Design of Transformers” | Loss by hysteresis per cycle per cubic centimetre, neglect- 
= =: = a (Proceedings of the British Association, 1889), would there- | ing Foucault currents, .046 watts at 138 reversals per 
26 1,194 356 51.8 | fore be fully substantiated. Mr. Mordey’s experiments, in | second. 
25 1,447 495 69.1) which hysteresis and Foucault current losses producing a| Coercive force per centimetre of the iron, 2.76 C. G. S. 
x ao os vs common loss were determined, were performed by cycles | units. 
22 293 ‘304 21.5|0f magnetization produced by rotation, in which the de-| In conclusion the writer would say that the data here 
21 560 -000 19.8| gree of magnetization did not vary in amount, but in| given show for themselves so clearly the advisability of 
= re 7 es direction, and cannot be said to throw light on the cor- | providing some practical means for breaking the primary 
18 1.429 ‘5ll 70.9 | rectness of Mr. Swinburne’s assumption. Some, com- | circuit of the transformer when not in use, that the strong 
7 Lae ee =e | — = - Swinburne in concluding his paper need not 
14.7 585 030 23.4 Seapine ian pier 
| ——____~ +o @ 0-2 
Observed V mean? .....1,050 .390 51.0 
Calculated from _ The Design of Commercial Transformers. 
curves Vv mean” .....1,036 383 50.6 


Mean ammeter reading, 5.83 


SECONDARY CLOSED THROUGH TEN LAMPS. SEE FIG. 8. 


Brush Primary Secondarv 

Reading. E. M. F. Current. E: M.F. 

21 138 242 5.2 

20 826 -276 29.7 

19 1,237 .642 53.5 

18 1,378 -795 4.0 

17 1,300 821 64.3 

16 924 -700 dL.1 

15 63 -340 1.50 

14 698 -188 23.7 

13 1,138 087 49.0 

12 1,370 -810 63.7 

ll 1,343 .844 66.0 

10 1,073 -771 26.5 

$ 323 -479 26.5 

8 590 -000 17.0 

7 1,117 .538 42.8 

Observed 4 mean” .....1,040 631 49.3 
Calculated from 

curves 4/ mean” .......1,020 634 49.3 


Mean ammeter reading, 10.65. 


In Fig. 9 are plotted curves deduced from the fcregoing 
observations that show clearly the rate at which energy is 
given to the transformer, or that which the transforme1 
restores to the circuit at all points of a complete alterna 
tion for the several conditions under which the transformer 
was operated. The curves themselves show 60 clearly this 
particular part of the performance of the transformer that 
nothing more need be said about them, except to give the 
percentages of the work given to the transformer that is 
restored to the circuit by it under the 
conditions : 

Open circuit, 6.8 per cent. 

One lamp, 3.9 per cent. 

Five lamps, .96 per cent. 

Ten lamps, .36 per cent. 

The above observations and data are ample wherewith to 
compute the various losses of energy that take place in the 
transfoymer under the several loads and under no load, and 
the deduction of the corresponding efficiencies. These 
values have been computed, and are given in the follow- 
ing table. 

Proper corrections have been applied for the two lamps 
in series with the primary of the transformer. 


in 


= g | 
. D cm 
s| of 3 S 2 
As = | 3 es ls Heating loss. 
je 2 a S | 
marl & eT gt ie 1.2 
Be | 2) 8 slg ,——_—_-_— 
‘sei a| 3/8/2188 ‘ 
liseli g@ | 6 > | @ a) Primary Secondary 
22; £6] 8 | €6 |S |\ hs! watts. watts, 
® =» | & 5 | 
mn | & | WR See | 
Secondary open. 5.23! 96.1| 0.0 0.0 96.195.7, 0.4 0.0 
One lamp........ 52.3) 159.1) 64.3) 41.1% 94.8 93.9 0.9 0.0 
Five lamps..... 50.1) 388.6) 300.9 77.5%|87.7 83 1 3.3 1.3 
Ten lamps...... 7.5 607.9) 525.0) 86.6% 82.9 69.7 8.7 4.5 


*the values given in this column have not been corrected, for 
the two lamps in series with the primary for the first three condi- 
tions and the one lamp that was used for the last. With ten lamps. 
where one lamp was used in the preesy this correction amounts 
to an increase of the secondary E. M. F. of 3 per cent. On open cir 
cuit and with one lamp it is negligible, and 3 per cent. increase foi 
five lamps. When this correction is applied the drop of 3.5 volts 
obtained is what was observed by direct measurement on the sec- 
ondary. 


In Fig. 10 these values have been plotted to scales there 
indicated and the respective curves that they determinc 
have been drawn so that one can plainly see the exact per- 
formance of the transformer under all loads. 

It is interesting to note that this transformer might be 
loaded to twice its rated capacity, and the heating of the 
coils would still be less than that of the iron, although the 
heat produced by the iron grows less as the load comes on. 
Likewise, that its efficiency would not yet have reachec 
its maximum, and that it would have a value of 92 pei 
cent. In Fig. 11 the outer curve represents the relatior 
between the magnetizing current in the primary and the 
degree of magnetization for all points of a complete cycle. 
The values Tontine the curve expressing this relatior 
were readily deduced from the observations made wher 
the transformer was working on open circuit. In Fig. ¢ 
the dotted curve represents the curve of primary current 
that would be found, should Foucault currents be know: 
to be absent, and the relation or ampere turns anc 
magnetization be the same going up, as coming down. 
Then if Foucault currents were present the dotted curv: 
would have a component at a quarter of a period in ad- 
vance. This would produce a negative lag in the dotted 
curve. From the position of the actual primary current it 
is plainly seen that but a very smal] component of the above 
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CONSTRUCTION OF TRANSFORMERS. 


| complete reversal. 
| panying curve, Fig. 1. 


BY J. SWINBURNE. 
II. 


In each period the whole of the induction in the core cuts 

the coils four times. The electromotive force is therefore 

E = 4ABTN x 10°, 

where A is the cross sectional area of the core in square 
centimetres, B is the effective induction in c. g. s. units, 7 
is the number of turns in the coils, and N is the frequency. 
This gives the value of Ein volts. This formula really 
gives the back electromotive force on the primary circuit, 
or the internal electromotive force of the secondary; but, 
as already mentioned. we may take these instead of the 
terminal electromotive forces, at any rate in this part of 
the calculations. 

In designing a transformer we have thus merely to select 
values of A and B, that is to say, we have to choose the 
section of the core, and the induction. If the induction is 
taken very low, the result is that a great deal of iron must 
be used for a given number of turns of wire. If the cross 
section is great with a given number of turns of wire. each 
turn of wire must be longer, and this means loss of power 
in the copper. Moreover, the extra iron is expensive, and 
so is the extra copper. On the other hand, if the iron is 
taken up to a high induction there is great loss of power 
in the reversal of magnetization. At high inductions the 
permeability of the iron also is less, so that the magnetiz- 
ing current is increased, but in closed circuit transformers 
the question of heating is infinitely more important. 

Though the heating of the iron due to reversal of mag- 
netization is of the utmost importance, there are, unfor- 
tunately, no data available which give the loss under actual 
conditions. The only figures which give us anything to go 
upon are in Professor Ewing’s paper on the magnetization 
of iron. He took a long thin wire of soft iron, and mag- 
netized it slightly in one direction, then to the same de- 
gree in the other direction, and then demagnetized it and 
measured the energy absorbed in the process. He then 
magnetized the wire more strongly, and repeated the ex- 
periment, and so on, getting the loss of energy for each 
The results are plotted in the accom- 
The ordinates give the induction, 
the abscisse give the loss percubic centimetre of iron per 
cycle in ergs. These experiments were done slowly, and 
it does not follow that if a certain quantity of energy is 
wasted when the iron is carried round the circle slowly, no 
more energy will be taken when the reversal is performed 
quickly. The figures given by Professor Ewing for slow 
reversals are fairly close to those absorbed in direct current 
dynamo practice, so it is unlikely that they are far out for 
| transformer work,where the frequency is four times as great. 
| Of course the loss now under discussion has nothing to do 
| with the loss by Foucault currents. The loss from this 
cause varies as the square of the frequency, and can be 
made as strong as desired by laminating the iron enough. 


. 


menting on this paper, have used Mr. Mordey’s results as | For want of a better one we may, therefore, assume that 


evidence that these assumptions are wrong. 

By a knowledge then of the magnetic properties of the 
iron with which a given transformer is to be built, and the 
methods made use of by Mr. Swinburne, its efficiency is 
something that can be correctly predetermined. 

The importance of making a transformer produce the 
same E. M. F. at the terminals of the secondary under 
ill loads asserts itself when it is used for incandescent 
lighting. In the transformer under consideration, from 
the ratios of the primary and secondary turns, the E. M. 
F’s. that they produced, and the variations of magnetiza- 
tion that had to take place through the primary in order 
that the same should produce an E. M. F. equal and oppo- 
ite to that of the primary-impressed E. M. F., the mag- 
1etization produced through the secondary, and the 
nagnetization set up about the primary in its own 
iir space are determined. In the present transformer 
shis ‘‘ leakage” of magnetism amounted to about 1.2 per 
cent. When the transformer works on full load 4.5 times 
is much current passes through the primary, and the 
‘‘leakage” of the primary in its own space is 4.5 times as 
much as an open circuit, and becomes 5.4 percent. This 
value, together with the small drop due to the actual re- 
sistances of the transformer coils, accounts for the fall of 
3.5 volts that was observed by turning on all of the ten 
lamps. 

Attention might be called toa similar ‘‘leakage” in mag- 
1etism that takes place in the secondary circuit. It is 
plainly brought out in Fig. 8, by the lag of uhe secondary 
E. M. F. The magnetic ‘‘leakage” producing a self-induc- 
ion is proportional to the secondary current. The rate of 
change of this quantity, then, is proportional to the E.M.F. 
that it produces. This E. M. F. is therefore a quarter of a 
period behind the secondary current and results in produc- 


ing a small lag in primary and secondary currents and | The ap 
; 5 , . ‘5, 6and 7, ,In these figures the iron is shown plain, and 


secondary E. M. F. 


|dimensions oO 
| pensive to make a different set of punches for every ty 


the curve plotted from the experiments on slow reversals 
is right. It will be noticed that the loss per cubic centi- 
|metre throughout most of the range is a straight line, 
| which does not pass through the origin. 

If the induction is increased the loss in the iron is in- 
'creased somewhat more rapidly; so that with a given 


| number of turns, if the core is decreased and the induction 


increased to make up for it, the total waste of power in the 
core is greater, unless the alteration in dimensions reduces 
the volume of the iron more quickly than in proportion to 


The design of a transformer is like most other designs, a 
sort of compromise. What is wanted is the highest ef- 
efficiency combined with the lowest cost of manufacture 
and the greatest durability. The last requirement means 


| that the transformer must be of a shape that admits of per- 


fect insulation, and it must be well enough ventilated not 

to get hot. 
In practice nearly all makers use punchings of thin, soft 
iron, and ae ogy to a certain extent determine the 
the transformers, for it would be too ex- 


of apparatus made. The punches are designed so that the 
coils can be wound separately, and the punchings then 
slipped over them; but, though they differ in the ways in 
which this is allowed for, they may all be divided into two 
or three classes. When put together they either make punch- 
ings with a rectangular hole for the coils, the coils return- 
ing on one side, as ip Fig. 2, or on two sides, as in Fig 3; 


or they make a double hole with a tongue between them, 
| the coils being wound over the tongue, as in Fig. 4. Some- 
| times, instead of punchings, slips of sheet iron are used. 


The slips are passed through the coils, and then bent over 
at the ends aud mixed so as to make a complete iron circuit. 
ratus then takes one of the forms shown in Figs. 
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the copper coils are shown in section. In Fig. 5 two sets 
of straight slips are supposed to be taken and bent over at 
each end, thus making two joints. 

In Fig. 6 one set of slips is taken and made into a sort of 
staple or hairpin; the coils are slipped on and the ends 
bent over, so that there is only one joint. In Fig, 7 two 
sets of slips are bent over and mingled at the sides of the 
transformer. 
each bent like a hairpin, The inside set is slipped thruugh 
the coils and bent over at one end; the other set is then 
slipped in and bent over at the otherend, There is still 
another form which it is not necessary to illustrate, 
namely, the ring, which may have the copper or the iron 
inside. All these forms may, for simplicity. be regarded 
as modification of three types—(1) one link of iron and one 
link of copper, as in Figs. 2 and 8, and in the ring forms; 
(2) one link of iron and two links of copper, as in Figs. 3, 
5, and 6; (3) two links of iron and one link of copper, as in 
Figs. 4and 7. There are a few other varieties, many of 
them being at first sight somewhat complicated; but on 
analysis they resolve themselves into one of the three 
forms decoaak, or multiples of them. That is to say, 
some of them are really several transformers stuck to- 
gether. 

With a given cross section of iron core and of copper 
coil and a given induction, it is obviously best to have the 
copper and the iron circuits as short as possible, provided 
always that the surface of the transformer is not made too 
small to get rid of the heat generated. Turning to Figs. 2 
and 8, it is clear that if the core section is kept the same 
the copper is reduced by letting the coils return half on 
each cle, as in Figs. 3 and 6, as the average length of the 
turns is reduced. The double copper link is thus better 
than the single as far as the copper is concerned. If, on 
the other hand, Figs. 2 and 8 are rearranged so that the 
iron link is split instead of the copper, giving Figs. 4 and 
7, the iron is reduced. In the diagrams this is not shown 
clearly, because the sections of the coils and ceres are not 
the same in the various cases. The double link of iron is 
therefore better than the single as far as the iron is con- 
cerned; it has, therefore, to be settled, whether the trans- 
former should be made with the double iron link or double 
copper link, and this depends on which gives the largest 
saving. 

The forms of transformer shown in Figs. 5 and 7 appear | 
to have an enormous amount of iron at the ends and sides 


In Fig. 8 two sets of — are taken, | 


and he has secured the adoption of motors in nearly eve 
mining district of this State. In a few days one agent will 
sail for South Africa, where he will place a 200 h. p. motor 
to operate crushers in one of the gold mines, that will be 
run by electricity carried over 74 miles of wire. 

Several days ago Count Moretti, the president of an elec- 
tric road in Italy, was in this country, and after having 


nine-mile road from Florence to Fiezola. W.I. B. 


—_—————_2r 2 2 oe ______—_- 
Are Lights Before the Chicago Electric Club. 


Scarcely a fair attendance gathered in the rooms last 
Monday evening to listen to the interesting compilation of 
data concerning the growth of the arc-lighting industry, 
presented by Mr. Charles E. Gregory, of the Sperry Elec- 
tric Company, under the title of ‘‘Comments on com- 





| 


| estimates there are some 6,300 arc 





respectively. It must be remembered, however, that this 
iron is not highly magnetized, and the watts lost per cubic 
centimetre are few. so that the heat wasted there altogether 
is, perhaps, even less than if that part of the magnetic 
circuit were of the same cross-section as the rest. In this | 
case the enlargement is what might be called accidental, 
as it is caused by the intermingling of the ends of the slips 
to make a joint. The universal, or almost the universal, 
practice is to make the cross-section of the core the same 
all around where the use of punchings admits of it. There 
would often be a slight gain in efficiency by using a higher 
induction in the part of the core that is within the coil. 

If the current density in the copper coils is 150 ampéres 
per square centimetre, or 1,000 per square inch, the loss 
of power per cubic centimetre in the copper is 0.045 
watt. In the coils of a transformer of the sizes needed 
for house lighting, at 2,000 volts on the mains, about 
half the volume of the coils is insulation, so that the 
loss in copper is roughly 0.022 watt per cubic centi- 
metre. In the iron, at an induction of, say 10,000 
c. g. 8. units, there is a loss of 5,255 ergs per cubic centi- 
metre per period. So that at a frequency of 80, the loss is 
0.042 watt per cubic centimetre, or about twice the loss | 
in the copper. Even if the transformer is never on except | 
at full load, the loss in iron is thus more important; but 
when it is generally on light loads, as in houses, the loss of 
power in the iron is of very much more i. We 
may, therefore, take it that the double iron link type is the 
best. 
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Tests with Sprague Cars at East Reading, Pa, 





Wednesday afternoon, Dec. 18, experimental trips 
were made with a Sprague motor car on the East) 
Reading, (Pa.) Electric Railway, with most satisfactory 
results. Chadbourne, Hazelton & Co., Philadelphia agents 


for the Sprague Electric Railway and Motor 
Company, had previously extended invitations 


to a large number of railway officials, prominent elec- 
tricians and other scientific people, and consequently a 
very select party of experienced gentlemen were present at 
the experiments. It is doubtful whether there was ever a | 





more severe test,on a more unfavorable day, or under 
more trying circumstances than the one alluded to. A 
steady rain kept the tracks so slippery, and in a condition 
so adverse to experiments. that a trial with a less perfect 
machine would have resulted in a total failure instead of 
proving—as it did—highly satisfactory in every respect to 
every one present, 

The exhibition was in charge of Messrs. J. A. McClure 
and W. A. Stadelman, of the Sprague Company, and Mr. 
S. 8. Scholl, Superintendent of the East Reading Electric 
Railway. 

Car No. 4, the one used Wednesday, belongs to the East 
Reading Company, and is their most recent purchase. It | 
has the improved truck, and is equipped with the ‘‘Bos- | 
ton” motor. The ‘‘Boston” is a double motor, so regulated | 
that a cut-out under che seat of the car makes it possible to 
operate one or both, Each motor weighs about 1,500 
pounds and the entire car 8,500. They are geared to run 
15 miles per hour on a level. 

The tests consisted of starting and stopping the car with 
about 35 passengers on curves and grades with one or two | 
motors, Breau. absolute control and safety, and that in 
case of an accident to one motor the other would be suffi- | 
cient to handle the load, while the powerful brakes could 
be dispensed with if necessary. 





mercial arc lighting in Chicago,” and for which he was 
tendered a vote of thanks by the club. Mr. Gregory 
sketched the growth of are lighting from the date that 
Professor Barrett, in 1879, placed a two-light dynamo in 
ights in use, and be- 
lieves that when the world comes to visit our city in 1892 
there will be over 10,000 arc lights in operation. 

President Franklin G. Beach presided, and prior to the 
reading of the paper a considerable amount of business 
was transac ed. The amendments to the constitution pro- 
»osed four weeks ago were adopted, after some discussion. 

y a rising vote the club passed_ resolutions in memory of 
the late Mr. E. J. King, of Jacksonville, Ill. On motion 
of Mr. E. C. Ferguson, a committee of three was appointed 
to consider the advisability of having a club historian, who 
shall gather in proper form such facts as may prove of in- 
terest and of value both to the scientific and the com- 
mercial world in the years to come. 

By a unanimous vote, Dr. Louis Bell was invited to pre- 
are a paper on the subject of electric railways, to be read 
tale the club at an early date. 

Eleven new members were admitted. 

The fact that the club is rapidly attaining a prominent 
position in the scientific world was adverted to by Mr. F.S. 
Terry, inthe meeting of the board of managers; and be- 
lieving that the best interests of the club could be served 
by pursuing a broad and liberal policy, he strongly recom- 
mended that suitable arrangements be made with the 
Eastern electrical journals for a simultaneous publication 
of the important papers read before the club. Such action, 
Mr. Terry believes, will result in the club securing papers 
of such value that they will be copied and commented on 
by allthe foreign technical journals, and will bring fame 
and honor to this club, and to its doors scientists — 

. DEL. 


the city water works, down to the —— day, when he 


club shall delight to welcome to membership. 





Special Correspondence, 
NEW YORK NOTES 


OFFICE OF THE ELECTRICAL WORLD, 
167-177 Times BuILDING. NEW YorkK, Dec. 21, 1889. 


Mr. Lawrence Carter starts this week on a tour through 


| New York State as the representative of the Interior Electrical 


Conduit Company of this city. 


The Gibson Electric Company inform me that their stor- 
age batteries are in use on the Wharton car, described last week by 


your Philadelphia correspondent. 


Mr. Paul T. Kenny, formerly with the Empire City Electric 
Company, is home from a long trip all over the continent. Heis 
making his home at 121 East Ninth street, Oswego, and is open for 
any engagement requiring a live, active man familiar with the 
details of electrical trade. 


Visitors in Town.—Among the electrical men in town this 
week have been J. Starr, of Halifax, N. S.; J. R. Markle, of Detroit; 
P. P. Quackenboss, of Philadelphia; D. E. Evans, of Baltimore; J, 
F. Blauvelt, of Providence; Eugene Phillips, of Providence, and 
E. G. Bernard, of Utica, N. Y. : 

Mir. W. N. Miers, of the Brooklyn Edison Company, has been 
appointed an inspector for the New York’ Board of Fire Under- 
writers. He has spent eight years with the United States Illumi- 
nating Company, Archer & Pancoast, and the Brooklyn Edison 


| Company, and is well-equipped for his new duties. 


The Huber Dry Cell Pocket Battery is being actively 
pushed by the Dr. Huber Dry Cell Pocket Medical Battery Com- 


| pany, of 88 Fifth avenue. The battery and accompanying appa- 
| ratus is most ingeniously gotten up and will undoubtedly meet with 
| aready acceptance and large sale. 


It is small, handy, elean, and 
cheap. 

Geo. M. Clapp, 74 Cortlanit street, issues a monthly state- 
ment of new and second-hand engines and boilers and general 
machinery, the which it would often pay electrical men to consult, 
as thereby they would secure many a bargain. The last list con- 
tains a large number of engines of the best makes, and other acces - 


| sories of a plant. 


H. J. Jaeger, the manufacturer of automatic mercury pumps, 
is busy at his factories, 147 and 173 Pearl street, Brooklyn, manu- 
facturing for the trade. He has lately contracted with the Sawyer- 
Man Company for 200 of his automatic pumps, and this, as well as 
a large number of smaller orders, is making things very lively at 
his establishment. 


An Electric Light Challenge.—The United States Illumin- 
ating Company and the United Electric Light and Power Com- 
pany, of this city, have issued an open challenge to the local Edison 
Company for a competitive test as to safety, etc., the reason given 
being that the Edison Company has been seeking to prejudice the 
public mind by unfounded statements. 


The Fate of the Subways.—In discussing the situation in 


Mr. Stadelman, who had charge of the switch, then gave New York, the Engineering News says: ‘It is only reasonable, 
exhibitions of starting and st om on a level, and while | therefore, to assume that all the present miles of pipe-subways are 


going up a grade, of running down without brakes, con- | 


merely a temporary makeshift that must be ripped up and thrown 


trolling the car with the current, and of skidding the car | on the scrap-heap in the near future, with the complete obliteration 


along the tracks. 
were other tests made. 


All were equally satisfactory, and so | of the capital invested. Under these conditions, the Grand Jury’s 
| suggestion of large subways is sound advice; and it would probably 


The Messrs. Chadbourne, Hazleton & Co. have made bids | be well to consider their cost and plans of construction along with 
to place the Sprague motors on the Neversink and Mt. Penn | the proposed rapid transit investigation, when that subject reaches 
railways and on the Penn street branch of the City Pas- | the body of experts to whom, we hope, it will be speedily submitted, 
senger Railway Company’s lines, and it was for the benefit | Underground railways would doubtless be considered, and sub- 
of the gentlemen interested in these enterprises that the | ways enter vitally into such consideration. But in the meantime 
tests were made., The company is placing motors not only | let the laws be so changed that the control of all that is now going 
in every portion of this country, but throughout the entire on may be put mto hands better fitted to bring about the best 


world. Mr. Lewis has charge of the mining department, | results under the present conditions.” 





been chaperoned over the United States by Mr. McClure, to run either forward or the reverse, or, if necessary, can be in- 
closed a contract with the company for the erection of a|stantly disconnected from the motor gearing, thus leaving the 


The Van Gestel Electric Street Car Company, 510, 512 
and 514 West Thirty-fourth street, have recently issued a circu- 
lar as to what they are prepared to do in the line of electric 
light, electric locomotion and storage batteries. As to their car 
system, they say: “The dummy is an independent car, and only car- 
ries the batteries and drivers, which has a capacity of drawing two 
passenge cars at the rate of ten miles per hour. lt is constructed 


dummy or car free. No change is requisite in any of the present 
passenger cars, this being of great advantage to roads already 
equipped, saving the cost and necessity of constructing new cars, 
which is necessary in all other systemsin use. The passengers do 
not come in contact with any part of the electric mechanism or 
wires, which are entirely confined to the dummy; thus absolute 
safety is afforded to the public; still more so, as the current used is 
only of very low tension, unlike all other systems, where the ten- 
sion of the current is dangerously high.” The battery used is the 
invention of J. T. Van Gestel. 


Stieringer Fixture Patents.—A very important suit was 
commenced recently in the U.S. Circuit Court for the Southern 
District of New York against the E. P. Gleason Manufacturing 
Company, manufacturers of gas fixtures, and E. P. Gleason, presi- 
dent, and J. C. Granger, the treasurer of that company, upon the 
electrical fixture patent. granted to Luther Stieringer June 6, 1882- 
This patent covers, it is claimed, the modern practical methods now 
generally used for constructing and wiring fixtures for incandes- 
cent lamps, including the universally employed insulating joint. 
This same patent has been sued on before, a vigorous contest 
over it having been conducted against the Mitchell Vance Com- 
pany, which resulted in that company submitting to the patent and 
the taking of a license under it. Suitsare pending at Chicago on 
other fixture patents of Stieringer owned by the same parties and 
will be heard by the court probably early in the spring.’ Mr. 
Stieringer was a pioneer in this matter of electroliers, having had a 
large experience in gas fixture work and being, it is said, the first 
to appreciate the importance of applying correct principles to the 
construction of electroliers. Anyhow, he says he ts very sanguine 
as to the results of his legal campaign, the above outline of which 
he gives me. 


The Hill Cluteh Works, for whom Mr. W. C. Wonham, of 18 
Cortlandt street, is so efficient and successful an agent, has issued 
a neat little card, giving a list of a few of the plants it has equipped, 
It is as follows: St. Paul Gas Company, St. Paul, Minn., 2,500 h. p.; 
Minnesota Brush Electric Company, Minneapolis, Minn., 2,000 h. p.; 
Mt. Morris Electric Light Company, New York. 2,000 h. p.; Buffalo 
N. Y., Electric Light and Power Company, 1,000 h. p.: Jenney Elec- 
tric Light and Power Company, Fort Wayne, Ind., 1,000 h. p.; Oak- 
land, Cal, Electric Light and Power Company, 1.000 bh. p.; United 
Electric Light Company, Springfield, Mass., 800 h. p.; Jenney Elec- 
tric Light and Power Company, Peoria, IIl., 800 h. p.; Jersey City 
Electric Light Company, 750 h. p.; Topeka, Kan., Electric and 
Street Railway Company, 750 h. p.; Fitchburg, Mass., Gas Com- 
pany, 700 h. p.; New Bedford, Mass., Gaslight Company, 650 h. p.; 
Salem, Mass., Electric Light Company, 600 h. p.; Helena Electric 
Light Company, Helena, Mont., 600 h. p.; Kansas City Electric 
Light Company, 600 h. p.; Bloomington City Electric Light Com- 
pany, Bloomington, IL, 450 h_ p.; the Sprague Motor Plant at 
Davenport, Ia., 450h. p.; the Sprague motor plant at La Fayette, 
Ind., 450 h. p.; Norwich Electric Light Company, Norwich, Conn., 
400 hh. p.; Crawfordsville, Ind., Gas and Electric Light Company, 
650 h. p.; Spokane Electric Light and Power Company, Spokane 
Falls, Wash., 300 h. p.; Harrisburg, Pa., Electric Light Company, 
300 h. p.; Atlanta, Ga., Electric Light Company, 300 h. p.; Sedalia 
Electric Light Company, Sedalia, Mo., 300h. p.; Huntington, W. 
Va., Electric Light and Street Railway Company, 300 h. p.: Gore 
Hotel electric light plant, Chicago, I1l., 259h. p.; Bangor City, Me. 
Electric light plant, 250 h. p.; Lawrence, Kan., Electric Light 
Company, 200h. p.; Ionia, Mich., Electric Light Company, 200 h. 
p.; Port Huron, Mich., Electric Light Company, 200h. p. W. T.H. 
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BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
Room 8, Cook Building, cor. Franklin and Congress Sts. 
Boston, Dee. 21, 1889. 
The Bell Telephone Company has declared a regular quar- 
terly dividend of $3 per share to stockholders of Dec. 31, payable 
Jan. 15, 1890. 


Mr. I. R. Prentiss, of the Brush Electric Company, was in 
Boston this past week, and expresses himself as well satisfied with 
the prospects of business for the coming year. 


The Johnston Electric Train Signal Company have 
moved their offices from the Equitable Building to the Hathaway 
Building, 620 Atlantic Avenue. : 

Whitman, Mass.—The citizens of Whitman expressed them 
selves at a recent public meeting as being unanimously in favor of 
an electric railroad to connect Whitman with Boston. 

Malden, Mass.—Arrangements will soon be made by the West 
End Street Railway Company to coxnect Boston and Malden, 
through Everett, by an electric railroad, and it is expected to re- 
duce the running time by more than one half. Tho cars will prob- 
ably be running by March. 


Peabody, Mass.—The plant of the Robinson-Foster Electric 
Motor Company was sold at mortgagee’s sale this week to O. 
W. Norcross, of Worcester, for $9,500. It is expected that the works 
will be started again under the management of O. A. Foster, of the 
old company, a relative of the purchaser. 


Claflin & Kimball ‘report the following sales of Mather 
dyaamos: Shoe and Leather Building, Boston, 1,300-light plant: 
Church Green Block, Boston, 300 additional light plant; U. S. Bunt- 
ing Company, 250-light plant; G. O. Sanders, Nashua, Mass., 50- 
light plant; Crocker, Burbank & Co., Fitchburg, Mass., 150-light 
plant. 


Mr.Francis Peabody, Jr., one of the London representatives 
of the Thomson European Electric Welding Company, has just ar- 
rived in Boston, and is reported on good authority to have broughy, 
back with him the first payment of $100,000, which has been made 
on the purchase of the English patents by the European syndicate. 
The patents for all European countries have now been sold. 

Thomson-Houston Electric Company.—At a_ special 
meeting of the stockholders of the Thomson-Houston Electric Com- 
pany, held this week, it was unanimously voted to increase the pre" 
ferred stock from $1,000,000 to $4,000,000. The price, time of issue 
and method of disposal will be left to the board of directors. The 
rate of dividend on the new stock Will be seven per cent., the same 
as the first issue. 


Springfield, Mi«ss.—The Board of Aldermen have decided not 
to grant the Springfield Street Railway the right to use the single 
trolley system until the Lowell aldermen come to a decision re- 
garding its use in that city. It is reported that Judge Gideon 
Wells, who will soon become president of the Holyoke Water 
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Power Company, has stated that the company will erect a $100,000 | matter was referred to the Board of Aldermen, who adjourned until | cated at the southwest corner of Thirteenth and Chestnut streets, 


electric light plant next year. 


H. W. Bates & Co. report sales of the following Hunter fric- 
tion clutch apparatus to electric light companies: Oldtown, Me. 
Electric Light Company; North Berwick & Salmon Falls Electric 
Light Company, St. Johnsbury, N. H.; Woonsocket Gas Company, 
Woonsocket, R. I.; Greenfiela Electric Light Company, Greenfield, 
Mass.; Edison Electric Light Company, New Bedford, Mass.; Ex- 
celsior Electric Company, Brooklyn, N. Y. 


Wright Electrical Engineering Company have contracts 
for wiring for incandescent lights four of the car houses of the 
West End Street Railway Company—the North avenue car house, 
Cambridge; Boylston street car house, Cambridge; Brooklyn street 
car house, Cottage Farm, and Grove Hall car house. The lamps. of 
100 volts, will be run five in series, and the 500-volt current, which 
furnishes power to the motor cars, will be used. 


Mayor Wart has returned from his trip of investigation as to 
the price of electric lighting in other cities. He visited New York, 
Philadelphia and Chicago, and made an extensive inquiry into the 
prices obtained in these cities, and the mode of operation. He was 
also much interested in the underground work in Chicago, and has 
brought back a whole host of facts, which will, doubtless, take 
shape some early day in a communication to the City Council. 


Salem, Miass.—The second pair of 400 h. p. engines, of the Mc- 
Intosh & Seymour compound type, at the Salem Electric Light 
Company’s station were started for duty last week, making at pres- 
ent 800 h. p. in use there. A preliminary test by Mr. H. C. Patter- 
son, Chief Engineer of the Thomson-Houston Electric Company, 
who installed the plant, made in conjunction with Mr. McIntosh, 
of the engine builders, developed results which were more than 
gratifying. A full test is soon to be made. 


Beverly, Mass.—The cars of the Union Electric Car Company 
came bravely through the trial of the snow storm last week, and 
ran on time just as usual. Sweepers were used to clean off the 
heaviest of the snow, but in addition each car is provided with a 
snow plow in front of each wheel. The Union Electric Car Com- 
pany have reason to be well satisfied with the success of their cars 
on this road, and are glad that they were afforded so early an op- 
portunity of testing their cars in such a storm. 


Danvers, Mass.—The State Gas Commissioners have given 
their permission to the Danvers Gas Company to establish an elec 
tric plant in Danvers, and President Fette has applied to the select 
men for the right to erect poles and string wires. The selectmen 
will call a town meeting to decide whether this right shall be 
granted. There is a general sentiment of opposition, as the town 
wants to furnish electricity for commercial as well as street light- 
ing, if permission can be obtained of the Legislature. 


Robinson Radial Car.—This car is now on daily service be- 


tween the Boston & Providence depot and Allston, and continues | 


to give great satisfaction by the smoothness of its running and the 
easy way in which it glides around corners. The car is 22 feet long, 
six feet longer than the ordinary car, and has six wheels. The mo- 


to be very largely used in the future as it becomes better known. 


Bristol, N. H.—A stock company has recently been organized burglar alarm, telegraph, district messenger and telephone wires 


in this town, with Mr. George A. Emerson as president. and Mr. 
L. H. Rogers has just madea contract with them to supply a 
Brush alternator of a capacity of 1,600 16-candle power lamps. 
There will be at the outstart sixty 32-candie power lamps for street 
lighting, and the balance will consist of 16-candle power lamps for 
commercial lighting. The Brush Company will do all the construc- 
tion work, and Mr. Phipps, of New York, has already paid Bristol 
a visit for the purpose of locating the poles. Water power will be 
used. 

Sherman Electrie Car.—This car, which has been built in 
Lowell, Mass., to demonstrate the efticiency of the Sherman patent 
Electric Clutch, arrived in Boston this week, and is now at the 
Allston Power House, being prepared as rapidly as possible for an 
early trial. The car carries a complete set of Sorley (Anglo-Ameri- 
can) storage batteries and is fitted with an Eickemeyer motor. The 
armature of the motor is set in motion before the car starts, and 
the wheels are put in gear by means of the clectric clutch, thus 
utilizing the momentum of the armature to start the car. The 
trial is awaited with much interest by many electricians. 


land building, there has been erected a thirty-five-foot hard pine 
pole, with a fifteen-foot Russell mast arm and Thomson-Houston 
arc lamp. The Wright Electrical Engineering Company furnished 
the pole and the labor of erection,the Boston Electric Light Com, 


dence, very kindly donated the mast arm free of any charge. The 


. ine > mas jf 2S £ ac ! . 2 : ° 
light was much reguired and the mast arm will doubtles attract a | abrasion, is perfectly waterproof and is at the same time fireproof. | 


good deal of attention, as that quarter of the city is rapidly becom- 
ing the heart of the electrical interests of Boston. 


Wainwright Manufacturing Company, of Massachu- 
setts, report the following sales of their corrugated copper tube 
feed-water heater to electric plants: Canada Electric Company, 
Nova Scotia, 100 h. p.; Edisen Electric Light Company, Pennsyl- 


vania, 300 h. p.; North Attleboro Steam and Electric Company, | 


Massachusetts, 250 bh. p.; Marr Construction Company, Boston, 
Mass., for Bridgewater, Mass., 150 h. p.; Lewiston, IJl., Electric 
Light and Heat Company, 75 h. p.; Belfast Electric Light Com- 
pany, Belfast, Me., 100 h. p.; Denver, Col., Tramway Company, 
400 h. p.; Greensburg, Ind., Electric Light Company, 100 h. p. 
The Wainwright Company are also doing a large business in 
condensers, expansion joints and separators. 


A Novel Sample Case.—Mr. L. H. Rogers, the New England 
agent of the Brush Electric Company, has hit upon a good idea to 
help in his sales of the new Brush alternating dynamo. As every 
electrician knows, the armature of this machine is divided up into 
sections, any one of which can be taken out while the machine is in 
use without stopping the current entirely. One of these sections 
Mr. Rogers now carries around the country in a handsome leather 
case, which enables him to bring before aldermen and selectmen 
ocular demonstration of the strong points of the Brush alternator. 
Mr. Rogers has had a great deal of success in the past six months, 
having secured every contract he has aimed at, and with this new 
weapon in his hands he will doubtless show phenomenal results. 

Gloucester, Mass., is agitated over the question of an electric 
railroad, and this week a meeting was held in the City Hall to hear 
a petition, asking permission to be given to the Gloucester Street 
Railway Company to erect and maintain the single trolley over- 
head system of electric propulsion on their proposed extension to 
Lanesville. Mr. George W. Mansfield, of the Thomson-Houston 
Company, spoke in favor of the single trolley system, while Mr. I. 
H. Farnham, of the Telephone Company, advocated the double 
trolley system. Mr. A. P. Wright gave some disinterested testi- 
mony, stating that if there were any danger from a single trolley 
system, it was just as great with a double trolley system, The 
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| enter buildings, unless there is attached thereto a ‘‘safety fuse pro- 
tors have been fitted with new coils, which now enable this car to | tector,” to be approved by them; that they be authorized to employ 
cover the ground at the rate of 30 miles an hour. This car is well | one or more persons to remove all dead wires which are attached 
worthy of inspection by all electric railway engineers. and it is sure | to buildings or poles within the limits of the city; that they report | 
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| can then see to substitute the broken lamp at his leisure. 


| loom has been adopted, and judging from the sample of the wire, 


| on the cotton instead of braiding it, as other manufacturers do. 


’- | strands are very much closer, than is possible by braiding. The 
pany will furnish the current, while Mr. John I. Drake, of Provi- | 


Thursday, when the matter wi'l again be considered. 


West End Street Railway.—Guard wires have now been 
placed on Tremont street, Shawmut avenue and elsewhere on the 
West End road, and it is now an impossibility for any wire falling 
from above to come in contact with the trolley wire. The guard 
wire is strung about a foot above the trolley wire, and is supported 
by a span wire strung tightly between the poles. There are three 
guard wires in all, one over each trolley wire and one between 
these two guard wires. It is of interest to note that the recent 
snow storm did not affect the electric cars in the least, and that 
they made much better time than the horse cars, which caused 
them considerable delay. The six electric sweepers were put in 
service, and did excellent execution. They are propelled by two | 
motors in the usual method, but have additional motors on the | 
platform of the car for revolving the brushes which clean the 
streets. 


Electrical Men at the Hebrew Fair.—A number of the elec- | 
trical fraternity of Boston, under the able guidance of Mr. George 
W. Adams, paid a visit to the fair in aid of the funds to providea 
home for aged Hebrew ladies. The party consisted of Messrs: 
Adams, Frank Ridlon, F. J. Boynton, F. W. Harrington, Alex. P. 
Wright, O. K. Stewart, Dr. De Bausset, and your correspondent. 
The fair is one of the most successful ever held in Boston, over 
$25,000 being realized. The ladies were dreams of beauty and the 
electrical men fell easy victims to their sweet allurements to take 
chances in anything from a $100 United States bond to an oil stove 
for cooking purposes. I have not heard of any other electrical man 
being successful, but Iam now the proud owner of the cooking 
stove myself, which is on view at this office. Why was it not an | 
electric cooking stove? 


A New Switch for Electric Cars.—Mr. L. 8. Dumoulin, 
of the West End Street Railway Company, has applied for a patent 
on a switch which he intends fitting on the cars of the West End 
Road. The switch is for the purpose of putting in circuit an 
auxiliary lamp should the filament of any one of the five lamps | 
break. These five lamps are all in series on the 500-volt circuit | 
passing through them all, and at present, should the filament of one 
break, all five lamps are cut out, and it is impossible in the dark- 
ness to distinguish which lamp is broken. Mr. Dumeulin’s switch 
has six points, the wire coming tc the first point, out to lamp No. 1, 
then to the second point, and out to lamp No. 2, and sw on to the |! 
auxiliary lamp. Should a filament break, then, by turning the | 
handle of the switch around until it cuts out the circuit of the | 
broken lamp, and also cuts in the circuit of the auxiliary, the cir- | 
cuit being completed, the car is again lighted, and the conductor 


Protection Against Fire.—The committee of the Board of 
Aldermen on electric wires has reported orders, which were referred | 
to the Corporation Council, that the Board of Fire Commissioners be 
authorized and directed on and after Feb. 1, 1890, to remove all posts, 
piers and abutments to which electric wires are attached and which 


to the Board of Aldermen the location of all electrie clock, fire and. 


which enter buildings where no “safety fuse protector” is at. 
tached, and that no permit shall hereafter be granted for the erec- | 
tion of poles for the support of wires, unless it contains the condi- | 
tion “‘that all wires and lines which may be connected with the 
proposed lines of wires which shall enter any building shall have a | 
safety fuse protector attached.” In connection with the above | 
order, Alderman Grove stated that the committee did not have time 
to draft an ordinance covering the points which they contained | 
but it would do so later. The Fire Commissioners have reported 

in similar vein. 


American Circular Loom Company, Hanover, Mass.— | 
This is the name of a new company which has recently been organ- | 
ized under the laws of the State of Maine, with a capital of $100,000, 
for the purpose of manufacturing insulated wire. The directors 
are A. F. Smith, George T. Clark, A. A. Brooks and O. K,. Stewart. 
A new patented method of covering the wire by means of a circular 


; and Electrical Accumulator Company's storage batteries. 


this city, will remove Jan.1 to their new store and factory, Nos. 
1524 and 1526 Chestnut street. 


New Storage Battery.--Mr. J. F. McLaughlin of this city, the 
well-known inventor, has just perfected a new accumulator. It has 
been Mr. McLaughlin's aim to put in the market a storage battery 
which would at least equal in efficiency the best now in use, and be 
able to set] at a profit for about one-half the present price. He 
claims that he “* has accomplished his object,” and, after several 
months’ hard labor, he now has 4 storage battery that will prove of 
interest to the public. 


Edeco Motor Cars.—During the past week two experimental 
electric cars have been running trips on the Darby division of the 
Philadelphia Traction Company’s line between Thirty-eighth street 
and the suburban town of Darby. These cars are ordinary 16-foot 
size, and each car isequipved with two 10 h. p. Edco electric motors 
This 
morning one of these cars took a flying trip through the city, tra- 
versing the principal thoroughfares and attracting a good deal of 
attention. 


Fottrell Insulated Wire Company, Limited, has its 
factory at Bristol, Pa., and its principal office at No. 31 South Fif- 
teenth street, Philadelphia. It is the purpose of this company to 
manufacture cables, wires and insulating tapes under what 
termed the ‘‘ Fottrell” process. No rubber enters into the compo- 
sition of this insulation, and it is absolutely impervious to the ac- 
tion of acids, heat, cold, moisture and all classes of gases generated 
in the ground, all of which factors interfere so seriously with 
the working of wires insulated according to the ordinary methods. 


Thomson-Houston Electric Motors,—Mr. Harry G. 
Clay, Jr., representing in this city the Thomson-Houston Electric 
Company’s stationary motor department, reports business as 
active, and sales of motors as satisfactory. A day or two 
ago I accompanied Mr. Clay to the printing house of 
W. W. Woodruff & Co., 35 North Seventh street, and witnessed 
the belting up of a 3h. p. motor which had just been installed to re- 
place a steam engine to operate several large and small printing 
presses. When the motor was started up the presses worked in a 
most satisfactory manner; and it is but reasonable to believe that 
Woodruff & Co. are in an enviable frame of mind to be freed from 
the nuisance of having coal and ashes heaped about their premises: 


is 


Billberg Electric Motor Company.—<At a visit recently 
made by me to the works of Thomas H. Dallett & Co., this city, I 
had an opportunity of examining this new macaine. In appear 


ance it resembles the “‘Sprague,” having similar outlines. The 
electrical design of the motor is such that the cor- 
rect position for the brushes on the commutator remains 


constant for all loads, so the brushes 
at this point, which results in total absence of sparking and 
reduces the wear on the commutator until scarcely noticeable. 
The brush-holder is so constructed that the brushes, as they wear, 
adjust themselves automatically against the commutator at the 
correct voint, and require no attention further than an occasional 
cleaning. AU partsof the motor are made accurately to gauge, 
and are interchangeable so that they can be replaced in case of ac- 
cident with but slight delay. 


Water Purification by Electricity.—A very interesting 
subject is the purification of water by the electric current, which 
is now advertised all over the country by the Stanley Electric 
Company, 904 Walnut street, for use in cities and towns, and at 
the hands of very large consumers, by means of which any drink- 
ing water, no matter what impurities it may contain, may be 
rendered perfectly potable in a very short space of time, and the 
system of reservoirs and pumping machinery now in use may 
not require to be discarded or changed. Thus, pure water, the 
greatest and most desirable necessity of the age, can be easily 
and cheaply obtained by this means. At first glance this may 


are permanently placed 


| not appear very important, but a moment's consideration as to the 


value of any process that will free the hurman race from fevers 
and even death from typhoidal bacilli and other dangerous mi- 
crobes is worthy of the very greatest encouragement. 

Artistic Metal Work.—Perhaps the best example of ecclesi- 
astical metal work in this country has recently been placed in the 
new Church of the Covenant, Washington, consisting of the large 
corona and brackets for lighting this magnificent building.  Al- 





and the exacting tests to which it has been submitted, it promises | 
to produce results which have hitherto never been attained. The | 


| looms, as the name implies, are circular.in form, involving an en- | 
Russell Mast Arm in Boston.—On Summer street, oppo. | 


site the alley between the Estes Press building and the New Eng- | 


tirely new principle, and strictly covered by patents, and move 
with the shuttles with incredible speed arcund the wire, weaving 
It | 
is claimed that by this method the covering can be put on much 
more rapidly, and is put on at a much greater tension, and the | 


covered wire is then saturated by a patented process, and dried and 
tinished. The insulation has an extraordinary resistance to 


Tests for insulation in water and for fireproof qualities have been | 
made at the Institute of Technology and pronounced by experts to | 
be highly satisfactory. A specimen of the wire has been submerged 
in a tank for several months and preserves to-day the same insula. 
tion that it had on the day it was immersed. The factory is situ- 
ated in Hanover, Mass., and is capable of turning out easily 30 
milesa day. Orders have already been received for about 750 
miles. A Ch 
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International Printing Telegraph Company will be the 
name of anew enterprise soon to be incorporated and located in 
this city. 

The George W. Pieree Company, the well-known hardware 
house, No. 510 Arch street, has added to its stock a full line of 
electrical supplies. 

New Calendars.—The Cleverly Electrical Works is sending 
out to its customers and friends attractive calendars for the coming 
year. The enterprising and wide-awake manager of ‘the Cleverly 
W orks is never found lagging in the race, 


Mather System.—W. H. Griffiths & Co., agents for the Mather 
Electric Company and Tucker Electrical Construction Company in 
Philadelphia and vicinity, report having installed a 75-light incan- 
descent plant for the Hermetis Fire Brick and Clay Company, of | 
Philadelphia. 

Mr. C. M. Blanchard, electrical cortractor and engineer, | 
this city. has removed his offices from 429 Walnut street te Room 
714 Girard Building, corner Broad and Chestnut streets, where he 
is prepared to furnish specifications and drawings of any class of 
electrical work. 





The Thackara Manufacturing Company, manufacturers 
of electroliers, gas and combination fixtures, for many years lo 


though the corona is one of the largest combination fixtures for 
gas and electricity that has yet been made in the United States, its 
lines are so artistically correct and beautiful that the prevailing im- 
pression derived from seeing it in its place is lightness and grace- 
fulness. This work was designed and made by Messrs. 
de Kosenko & Hetherington, of Philadelphia. The chandeliers for 
the Inauguration ball, used in the President’s room, Vice-Presi- 
dent’s room, and room for the Diplomatic Corps were also designed 
and made by this firm. Mr. de Kosenko, a Russian by birth, and 


| educated in the best European art centres, is to-day acknowledged 


to be at the head of his profession as a designer of art metal. work 
of every kind. Mr. Hetherington isa prominent member of the 
celebrated Clover Club, of Philadelphia; the Art Club, the Union 
League, the Manufacturers’ Club, and many others in that city. He 
is also one of the committee on works of art of the Fairmount Park 
Art Association, which has done so much for art in Philadelphia. 
This firm is making the work in their line for some of the finest 
public buildings and choicest private residences in the country, and 
have been congratulated on all sides for purity of style, fine me- 
chanical execution, and great originality of design. 


The Phonograph is being rapidly brought into a state of per- 
fection that will admit of its commercial use successfully in the 
near future. It is being reduced in size and increased in efficiency, 
also improved in adjustment, one of the most notable features 
being the change to a single-barreled arrangement of the holders 
of the recorder and reproducer; thus, instead of a pair of spectacles 
it will bea monocle. The latter adjustment is being rapidly at- 
tached to the new machines now being turned out at the Edison 
laboratory. Severalother notable changes are being made in the 
construction of the phonograph, and a new motor is being made for 
it by an electric company in Philadelphia that will probably be sup- 
plied to the trade very shortly. It is very cheap and, I am told, 
much more efficient than any hitherto presented, being absolutely 
regular in its action, no matter what force propels it. This will en- 
able it to reach many other purposes for which at present it is not 
used. A new diaphragm has been invented by the chemist of the 
company that is unbreakable, of far better acoustic properties 
than any other known at present, and very easily and cheaply 
made. It will probably be used by the telephone companies after 
the phonograph people have decided as to its use. Its trial has 


been thorough and practical, and patents are being prepared for 
the United States and all foreign countries. This will, it is claimed, 


open a new field for the phonograph and for the telephone, as for- 
mer difficulties with the metal diaphragms are clearly overcome. 
Westinghouse Electric Company.— The Girard Building, in 
which the office of the Westinghouse Electric Company is situated 
is one ofthe future landmarks of Philadelphia, being situated on 
one of the most prominent corners in the city, viz, Broad and 
Chestnut streets, While the Girard Building itself is a handsome 
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one, its electrical features are somewhat ngvel, it being one of the | Mr. G. A. Kinsman, Superintendent of Telegraph of the 
few buildings in the world without gas pipes. The Girard Life Insur- | Wabash Railway, with headquarters at Decatur, Ill., was enter- 


ance, Annuity and Trust Company deemed it unnecessary to place 
gas pipe in the building, depending entirely upon electricity. The 
building is wired for 2,000 lights, supplied by two 600-light machines 
and one 250-light machine, of the United States pattern, driven by 
two Porter-Allen engines, 60 h. p. each, and one Westing- 
house standard 25 h. p. engine. In the dynamo foom is a 
switchboard with the necessary instruments, with a switch con- 
trolling each floor and each corridor. Situated on each floor is a 
pocket into which the main circuit is run, and from which run the 
smaller circuits to each room on that floor. From these pockets 
any light on the floor can be controlled, sw tched on or off. In 
these pockets also are placed the fuses for the entire floor, which 


‘are of a uniform size, each fuse carrying practically the same num- 


ber of lights—not over ten. This avoids the use of various-size 
fuses and fuse boxes in different parts of the building. Although 
there is not a wire exposed in the building (being under plaster), 
yet from the manner in which they are placed no wire is so placed 
that it cannot be gotten at in a few moments, in case of trouble or 
repairs. The wire used in this building is the well known brand 
of White Core Grimshaw, extra heavy. At no timeis the building 
without current, lights being necessary in the rooms, vaults, cel. 
lars, shafts, etc., at all hours. The plant has been running about 
two months without a hitch or a break from the first night it 
started. The installation was superintended by Mr. F. Herboth, 
the Unit: d States Company’s well-known expert, who has charge 
of the construction of the Philadelphia office. The Pennsylvania 
Company for the Insurance of Lives and Granting Annuities, an- 
other large baning institution, have followed out the Girard Build- 
ing idea in placing the United States system in their handsome new 
building opposite the State House, in exactly the same 
manner—no gas pipes whatever, but depending ent rely upon elec. 
tricity. Their building is wired for 1,000 lights. The Philadelphia 
manager of the Westinghouse Electric Company reports business 
particularly good at ths season, both in central station and isolated 
work, having among his orders three large mills at North Penn 
Junction (in the aggregate 1,400 lights), and construction work 
upon several other isolated plants, aggregating from 100 to 500 
lights each. The Frankford Avenue Merchants’ Electric Light 
Company's station, installed by the Westinghouse Electric Com- 
pany, has three 35 arc light machines, of the Westinghouse system 
running to full capacity. The plant is an immense success. The 
steadiness of the light and fullness of candle power is justly praised 
by all who visit the station. Indicator cards have been taken by 
Mr. W. J. Kerr, Philadelphia agent of the Armington-Sims 
Company, and they figured 8& h. p. for 105 lights 
burning, the same being up to guaranteed candle power. 
The wiring system, being entirely underground in crossing 
the streets, is the Standard Underground Cable Company’s. The 
construction work on this plant was done by the Marr Construction 
Company, under the supervision of Mr. Edward Davis, manager of 
the Philadelphia office. The piant of the Pennsylvania Institute 
for Feeble Minded Children was turned over to the purchasers 
some two weeks since. This plant was installed by the United 
States Electric Lighting Company and consists of 1,000 lights, two 
United States dynamos and two Westinghouse compound auto 
matic engines. The distance of some buildings from the dynamos 
is some 1,700 feet, and upon a test there was found to be equal po- 
tential in all the buildings, some of which are not 50 feet from the 
dynamos. The plant started off successfully, and has been the ad- 
miration of all who have seen it. Thisis certainly a model plant, and 
80 simple are the arrangements for manipulating it that it is run by 
an engineer who never saw a dynamo until these were installed. 
A plant was also installed by the United States Electric Lighting 
Company at Morris, Tasker & Co.’s, consisting of one 20-arc dyna- 
mo, Weston type, and one 600 light incandescent machine, same 
make, and the incandescents have been running incessantly and 
successfully since it started. about two months ago. The Havana 
steamer “ Kansas City” plant, installed by the United States Elec- 
tric Lighting Company, at Roach’s ship yard, Chester, was satis- 
factorily tested this week in the presence of the owners. This 
plant consists of an Armington & Sims engine and a 250 light United 
States dynamo, supplying the incandescent lights for the steamer, 
with a separate engine and dynamo for a United States search light, 
which seems to be becoming remarkably popular in this harbor. The 
Red Star tug- boats ** Maryland” and “ International” have received 
their electric light plants, which have been installed in rather a 
novel way. They each consist of two United States incandescent | 
dynamos, driven by Armington & Sims engines, and are so ar 
ranged that the incandescent hghts for lighting the boat can be 
used on either dynamo, two arc lights, with 1,000 feet of cable each 
(for the purpose of lowering in the hold, taking ashore, on wrecks, 
loading or unloading) and a 6,000 c. p. search light. The entire plant 
is interchangeable and the incandescent, arc or search lights can 
be run from either dynamo. Lp 











WESTERN NOTES, 
BRANCH OFFICE OF THE ELECTRICAL WORLD, 
39 MaHers Building, Chicago, Dec. 21, 1889. 

The Milwaukee City Railway Company has decided to 
use electric motors on its lines. 

The London, 0., Electric Light & Power Company 
has been incorporated with a capital of $10,000. 

The Charles Munson Belting Company, Chicago, have 
contributed $2,500 to the World’s Fair Association. 

Mr. Hugh H. Price. of Black River Falls, Wis., owner of the 
local lighting station, is on a flying business trip to Chicago. 

The Omaha Street Railway Company have filed amended 
articles of incorporation and increased the capital stock to $5,000,000, 

Mr. George 'T. Hewes, formerly of Kansas City, will repre- | 
sent'the Elec.rical Supply Company of Chicago on the road after 
Jan. 1. 

Judge D. C. Metsker, of Topeka, Kan., has agreed to build 
an electric railway in Sedaia, Mo., in return for certain privi- 
leges granted. 

The Milwaukee Electric Railway Company has been 
incorporated by J. A. Hinsey, H. H. Field, D. Atwood, with a capi 
tal stock of $5,000,000. 

The Grand Junction, Col., Common Council have granted 


a franchise for the construction and maintenance of a telephone 
system in that city. 





The Vulcan Iron Works, Chicago, are making several hun- | 
dred castings of iron covers for the Carroll manhole used in the 
municipal subways. 


incorporations.—Mount Pleasant, Mich , Electric Company; | 
capital $25,000 Twin City Street Railroad Company, of Ironwood, | 
Mich. ; capital $25,000. 

Mr. C. J. Beilly, late of St, Louis, has returned to Chicago 
and accepted the position of superintendent of construction of the 
Excelsior Electric Company, 


tained at the club rooms on Monday. 


The Electric Novelty Manufacturing Company has 
been formed at Chicago by H. E. Chapman, B. A. Todd, A.S 
Upson and others, with a capital stock of $110,000. 


The Nashville Electric Light and Power Company is 
being interviewed by the Board of Public Works on the subject of 
overhead wires and the possibility of danger therefrom. 


‘The Knapp Electrical Works has been formed at Chicago 
to manufacture electrical apparatus; capital stock, $100,000. In- 
corporators, F. M. Knapp, M. A. Knapp and L. K. Bryson. 


Mr. Joseph Kinzie, a well-known business man, president of 
the Post & Co. Manufacturing Company, died on Dec. 12 at his 
residence in Mount Auburn, a suburb of Cincinnati, aged 61 years. 


Mr. F. W. Best, of Denver, Col., succeeds to the business of 
the late firm of Kiefer & Best, and will continue to make a specialty 
of handsome electroliers and combination electric light and gas 
fixtures. 

The Citizens’ Electric Light Company, of Helena, Mont., 
have elected the following officers: President, Wm. B. Sterling ; 
Vice-President, John Worth; Secretary-Treasurer and Manager, H. 
C. Sterling. 5 

wr. W. M. Sheldon, general agent of the Schuyler Electric 
Company, has favored Chicago with his presence during the week 
while arranging matters connected with the opening of their Chi- 
cago offices. 


Mr. 8S. W. Trawick, manager of the Chicago office of the Ex- 
celsior Electric Company, has sold a 30-arc light machine and a 600- 
light Slattery alternating incandescent machine to the Murphys- 
boro Electric Light Company. 

Mr. Emile Kahn, President of the Cincinnati Electric En- 
gine Company, visited Chicago during the week, arranging with 
the Chicago Arc Light and Power Company for the placing of his 
constant current motor on their circuits. 


Mr. F. J. Baker, manager of the Chicago office of the Daft 
Electric Company, has returned from Bloomington and reports 
that the city railway will have the Daft system in full operation 
by Jan. 15, ten miles being nearly completed. 


Mr. C. A. Brown continues to awaken interest among the 
Western manufacturers on the subject of the abolition of the duty 
on copper, and the progress thus far made is most encouraging. 
Yet Mr. Brown must have the loyal support of every one inter- 
ested in the matter to enable the desired end to be secured. 


Mr. W. H. Mack, who has been representing the Brush Elec- 
tric Company for some time, has resigned, to accept the manage- 
ment ofa large plant in Sioux City, lowa. Mr. Mack’s pleasant face 
will be missed at the club rooms, where he was a constant attend- 
ant. 


The Electro-Matrix Company, of Minneapolis, elected the 
following officers at their annual meeting on the 5thinst.: Presi- 
dent, William M. Grosvenor, of New York; Vice-President, C. L. 
Travis; Secretary and Treasurer, C. Wright Davidson, both of 
Minneapolis. 

The Electrical Supply Company, Chicago, have received 
an extensive supply of their Stellar incandescent lamps, which 
are said to combine brilliancy, with strength of filament and long 
life, without blackening while in use. These lamps will be made to 
fit any socket. 

The Central Electric Company, Chicago, report that they 
have secured orders practically consuming the entire product of 
the Okonite factory for some time to come, and were it not for the 
heavy stock now on hand they would be compelled to let many 
orders pass over. 


Excellent Workmanship.—aA brass casting of unusual size 
and finish was carried through the streets a few days since at- 


tracting much attention. Inquiry developed the fact that it had | 


been turned out by J. J. Ryan & Co., of Chicago, for an electrical 
railroad company. 


Mr. C. H. Wilmerding, treasurer of the Chicago Arc Light 


be placed above the globe on arc Jamps. The body is made of No. 20 
mesh wire gauze held in shape by a light tin frame, hinged to per- 


| mit of being easily removed. 


Mr. James BR. Dee, the genial Peninsular ‘“ boss” of power 


and light and telephony in the mining regions, dropped down from 


his northern home at Houghton, Mich., to arrange for further ad- 
ditions to his extensive plants. Mr. Dee will be at the convention 
with a fresh lot of good stories. 


The Madison Shipyard Company, Madison, Ind., have 
contracted to construct three boats, 46 feet beam, 200 feet long, en- 
gines 20 inches diameter, 7 feet stroke, four boilers 42 inches diam- 
eter, 22 long, four 10-inch flues, electric lights, and all to be com- 
pleted June 1; total cost, $200,000. 


St. Louis, “Zo.—A fire occurred on Dec. 20 in the Guernsey | 


Building, in the basement of which the Guernsey-Scudder Electric 
Company had their plant. The total loss from the fire is put at 
$250,000. Electricity is blamed as usual, but no evidence to show 
that the fire was of electric origin nas been adduced. 


Mr F. W. Cushing, Secretary of the Central Electric Com- 
pany, is pushing the work of renovation in their proposed new 
quarters on Franklin street, and by Jan. 10 he expects to be 
comfortably settled therein. 
handsomest and most convenient supply house in the country. 


Myron Alexander Knapp, of Chicago, has established a | 


most excellent reputation as an after-dinner speaker, and on one | leans, in settling for the expenses incurred in connection with the 


| funeral ceremonies, received the following letter from Mr. Maurice 


occasion during a recent trip to the Pacific slope delighted his 
hearers to such an extent that they voted to present him witha 
blank franchise, the majority being members of the City Council. 


Mr. Frank A. Wunder has accepted the Western agency of 
the Schuyler Electric Company, and will open his headquarters at 
121 La Salle street, Chicago. Mr, Wunder’s extended experience 
both in are and incandescent lighting and in the installation of 
plants will now stand him in good stead, and aid in rendering his 
success certain. 

Muskegon, Mich.—The Muskegon Railway Company has four 
and one-half miles of electric railway in process of construction. 
and it is expected that the road will be in operation by Dec. 25. 
Important extensions will be made in the spring, and the road will 
be one of the most complete, electrically, in the Northwest. The 
Short system has been adopted. 


Mr. Brainard Rorison returned to Fort Wayne last week 


| after an extended trip, covering the Southern and Southwestern 
States. In addition to his duties as secretary and treasurer of the | 


Fort Wayne Electric Company, Mr. Rorison is also serving as 
president of the Louisiana Electric Light and Power Company, of 


| New Orleans, and as a director in the Municipal Electric Light and 


Power Company, of St, Louis. 


Mr. Cushing says that it will be the | ie 
| nature of the raaterial from which it is constructed 








WoRrLp of Dec. 14, have opened their headquarters at 515 Walnut 
street, St. Louis, Mo. The officers of the company are C. J. Briner, 
president and manager; C. R. Meston, secretary, and A. Irvine, 
superinte..dent. Mr. Briner has been connected for over eight years 
with the electrical supply and contract business, and was lately 
the vice-president of the Central Electric Construction Company, 
of that city, which has been absorbed by the Leonard & Izard, 
Company, of Chicago, 

Telephone Quotations,—Col.S. G. Lynch, broker, 146 La 
Salle street, Chicago, furnishes quotations on telephone stocks as 
follows: 


CD Savstrecas dusts $308@$310 | Cumberland............ $ 68@ 69 
Central Union...... .... 58@ £9 | Wisconsin..........+-.-. 113@ 115 
IR tink ivte as o5.54005 92@ 95! Bell of Missouri......... 150@ 151 
Great Southern......... 31@ 32/| Iowa Union..,.......... 23@ 25 
ey a 35@ 38| Missouriand Kansas... 57@ 58 
Rocky Mountain Bell.. 40@ 41 





ELECTRIC LIGHT STOCKS. 
Chicago Arc Light and | Chicago Edison Co..... $105@$106 
cs bens biccraniseess 7 3@$76 
Cincinnati, Ohio.—The South Covington & Cincinnati Street 
Railway Company, with a finger on the pulse of the public, has 
adopted the double overhead wire parallel system for the two divi- 
sions of its line. The Short Electric Railway Company has the con- 
tract for the electrical equipment, which will be eight miles of 
overhead construction and twenty cars. The Short safety guard 
wire, which, it is claimed, will prevent all accidents due to falling 
wires, will be applied over the entire system. Work on the roads 
has already begun, and it is expected that they will be in operation 
in a few weeks. 


Mr. Tom. L. Johnson, the street railway manager of Cleve- 
land, says his company is perfectly willing to pay a certain pro- 
portions of its earnings to the city in return for the granting of a 
certain franchise. *‘As a citizen,” said Mr. Johnson, “I am in favor 
of taxing street-railroad franchises.” Itma be added that he is not 
in favor of taxing the track and rolling stock and equipments, for 
the reason, as he puts it, “that the public are entitled to the best 
service possible for the least money.” His notion is that this can be 
secured by taxing the value of the franchise and exempting every- 
thing else from levy. 


The Hon, Clem Studebaker, whose palatial mansion at 
South Bend, Ind., was partially destroyed by fire just prior to the 
reception tendered to the Pan-American delegates by Mr. and Mrs. 
Studebaker, has contracted with the Electrical Supply Company, 
of Chicago, for the complete installation of 2,700 feet of the ‘‘inte- 
rior conduit” system, to contain the electric light wires that will 
shortly be drawn in, openings being left for the necessary outlets, 
some 100in number. In addition, 200 feet of this interior conduit 
will also be used for holding the wires employed in the operation of 
house bells, burglar alarms, etc. 


The Commercial Electric Company, Detroit, has the 
contract for furnishing an electric light plant for the Detroit Sani- 
tary Works; also for doubling the capacity of the electric light 
plant recently put in by the company of Stearns & Co.’s laboratory, 
and has just completed the installation of a 250-light dynamo at the 
Detroit Free Press Company. A large force of men are busy wiring 
the new Hammond Building and several large factories and stores, 
which will be lighted by the Detroit Electric Light and Power 
Company. The D.,G. H & M. Railroad Company has contracted 
to use the system throughout its Brush street depot. 


A Kansas City Electrical Society.—The electrical frater- 
nity of Kansas City held an informal meeting at the Hotel Meid- 
land last Saturday evening and laid the foundation of an electrical 
society. General manager W. W. Smith, of the Missouri and Kan- 
sas Telephone Company was chosen president; H. C. Sprague, 
superintendent of telegraph of the Fort Scott & Gulf Railway, first 
vice-president; G. W. Bronson, second vice-president; A. M. Bar- 
ron, superintendent of the House District Telegraph Company, sec- 
retary, and F. K. Holtzinger, treasurer. Committees on by-laws 
and constitution were appointed, and the society will be perma- 
nently organized at the Midland this week. Nearly one hundred 
gentlemen have signified their desire to join. 


Cineinnati Electric Light Bids.—The bids for lighting the 


‘has " oa? om 2 > k ' | city of Cincinnati were opened on Tuesday by tbe Light Committee 
and Power Cqmpany, is bringing out very neat spark arrester to | of the City Council. Three bids only were submitted. The Cincin. 


nati Electric Light and Power Company, represented by Amor 
Smith, Jr., bid $63.25 per lamp a year; the Cincinnati Electric Light 
Company, represented by General Hickenlooper, bid $73.89% per 
lamp per year, and the Brush Company bid $59.98 per lamp per 
year, or a fraction less than $5 per lamp per month. As soon as the 
Brush bill was read, Mr. Mullen found fault with the specifications 
under which the bids were made. He found that the specifications 
do not fix the price to be charged for private lighting, and his mo- 
tion to adjourn subject to the call of the chair was carried. 

The Interior Conduit System.— The Chicago Herald of last 
Saturday, in referring 10 the Boston fire, says: “It is the electric 
wire that is imbedded in the building beyond the reach of inspec- 


| tion and within the reach of mice that is the source of danger. 


What insurance people and the insuring public most need isa 
wiring system that is safe.” Commenting thereon, Mr. F. 8S. Terry 
said: “That safe system is already here, and is being placed in some 
of the most extensive buildings now in course of constru¢tion, 


| simply because the owners found that its use permitted of the wires 


peing withdrawn and replaced as often as desired, and thata 
crossing of two wires of different carrying capacity is impossible in 
buildings having this interior conduit system. And it is as safe 
from the attack of rats and mice as gas pipes are, owing to the 


” 


The Jefferson Davis Executive Committee, at New Or- 


J. Hart, of the Louisiana Electric Light Company, saying “they 
were glad they had been able to contribute in their line of business 
to the manifestations of respect and grief shown by our people for 
the illustrious dead,” and adding: ‘‘Permit us to consider the ser- 
vices we were able to render in the light of a tribute of respect for 
the great chieftain, as well as the desire to aid the city administra- 
tion in the performance of its sad duty on that occasion,” etc. The 
letter was received and the thanks of the committee returned to the 
company. President Bofinger, of the American District Telegraph 
Company also contributed the services of numerous messengers 
who had been employed during the ceremonies. Thanks were also 
returned to him. , 


S. A. Barton, says the Chicago Herald, of the Thomson: Hous- 





ton Electric Company, of Boston, will be president of the New 
| Electric Mutual Insurance Company, soon to be launched upon the 
insurance sea. The careless method of constructing electric light 
stations has led the insurance companies either to decline them 
entirely as risks or charge a rate which was practically pro- 
hibitive. The new company will be mutual and comprise all 
station owners who desire to avail themselves of the bene- 
fits of insurance at cost and take their chances as to what 
| the cost will be. Mr. Barton is an electrician of ac- 


The Southwestern Electrical Engineering Company, | knowledged standing, and a man of marked executive ability, 
the incorporation of which was referred to in Tae EvscTRicat | It he succeeds in making a success of the company it will be 
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because he will succeed in making insurable risks out of the elec- 
tric light stations. Edward Atkinson has made his wonderful suc- 
cess with the New England Factory Mutuals by making the fac- 
tories reasonably safe from fire. Special hazards must be carefully 
protected and thoroughly inspected, and then they are good risks. 
If the electric station owners would adopt the measures which 
their mutual company will doubtless enforce for the prevention of 
fire they would have no trouble in securing insurance from the 
regular companies at fair rates, dnd there would be no need of a 
mutual company for them. However, the formation of the com- 
pany will doubtless result in many radical and much-needed re- 
forms in station construction and operation, and will thus be of 
much practical service to the electric people, who will have to foot 
the bills. F. DE L, 





THE TELEGRAPH, 


Pine Blufl, Ark., proposes to put in a fire alarm system. 


Parkersburg, W. Va., is putting in the Gamewell fire alarm 
system, with 60 boxes. 

‘Texas.—The San Antonio & Aransas Pass Telegraph Company 
has been formed, with a capital stock of $200,000. It will operate in 
connection with the postal system. 

Chinese Cable Rates.—The Chinese Foreign Office hasratified 
the Che Foo agreement under which the Chinese-European tele- 
graph companies reduce their tariff to two dollars a word. Foreign 
telegraph companies by this agreement acquire mcans of communi 
cation with Hong Kong, Shanghai, Amoy, and Foochow, and the 
Chinese telegraphic communication with the rest of China. Each 
company transmits the messages of the others gratis. 





CHE TELEPHONE 


South Carolina.—The Greenville & Pickens Telephone Com- 
pany has been formed to build a line between those two places. 





wmsolecular Telephone.—Some of our readers may be inter- 
ested to know that among some miscellaneous stocks sold in New 
York this week were 10 shares of Molecular Telepaone, original 
issue. It sold at 2, or one-fiftieth the par value. 

The San Franeisco Exploiting Company has been formed 
by G. H. Bradshaw, W. D. Walker, W. B. Johnson, L. Goldstein 
and others, to buy and sell phonographs throughout the country. 
It has a capital stock of $1,000,000 and a capital of $1,000 cash sub- 
scribed. 


the 5,168 miles of wire operated by the company, about 3,368 miles 
had been put underground, and 1,400 more in aé@rial cables. The 
fusible strip dévice had been tested for two years, and is entirely 
efficient. 





THE ELECTRIC LIGH?. 


Moundsvilie, W. Va., is talking about an electric light plant. 

Ocala, Fla.—G. W. Brown will organize an electric light com- 
pany. 

Antwerp Village, N. Y., has granted a franchise for a Brush 
plant. 

Shepherdstown, W. Va.—lIt is proposed to put in a Westing- 
house plant. 


© 


Pulaski City, Va., will issue bonds for water works and an | 


electric light plant. 
Lexington, Va. 
electric light plant. 


The Virginia Military Institute is to have an 


Elizabeth City, N. C.—Guirkin & Co. are reported as propos- 


ing to increase their plant. 

Dendron, Va.—The Surry Lumber Company have been putting 
an electric light plant in their mill. 

Fort Payne, Ala.—The Fort Payne Electric Light, Power and 
Heating Company wil! increase its plant. 

El Paso, Tex.—The El Paso Electric Light Company has in 
creased its capital stock from $100,000 to $250.000, : 

Lynchburg, Va.—The Piedmont Electric Dluminating Com- 
pany will increase its plant and put in a 125 h. p. engine. 

St. Augustine, Fla.—The Edison electric light plant in the 
Ponce de Leon Hotel is being overhauled and improved. 

Cumberland, Md.—The Baltimore & Ohio Railroad Company, 
of Baltimore, propose putting a plant in the Queen City Hotel, 


Anniston, Ala.—The Anniston Gas and Light Company have 
contracted for an additional Thomson-Houston 50 light machine. 


Van Buren, Ark.—R. H. Browne has petitioned the City 
Council for a franchise. It is said a Thomson-Houston plant will be 
put in. 

New Decatur, Ala.—The Louisville & Nashville Railroad Com- 
pany, of Louisville, Ky., proposes to put an electric light plant in 
its New Decatur machine shops. 

Tallapoosa, Ga.—The Edison plant to be put in by G. F. 
Quackinbush & Co. will be one of 270 lights, but in all probability 
the capacity will have to be doubled within the next six months. 

Marseilles, 111.—The Marseilles Street Railway and Electric 
Light Company has been formed by J. Montgomery, J. Smith, and 
J. F. Clark, with a capital stock of $30,000, to operate lights and an 
electric railway. 

Macon, Ga.—An electric light plant is being put in the Macon 
Barrel Factory. The American Water Gas Company, which has 
bought up the water, gas and electric plants, has begun enlarging 
the electric light outfit. 


MeKinney, Tex., is about to establish a central station plant 
of 500 lights capacity. The Westinghouse alternating current *ys- 
tem has been adopted. The parent company operates at present 
fifteen central station plants inthe Lone Star State. 


Liberty, Va.—The Bedford Electric Company has just been 
formed at Liberty, to put in a complete electrical plant for arc and 
incandescent lighting and electric railway work. For are work the 
Schuyler system has already been selected. The other equipments 
will be decided upon later. 

New Haven, Conn.—The New Haven Electric Light Com 
pany has made a proposition to the committee of the court of 
Common Council on lamps, agreeing to furnish twice the present 
number of lights of 1,200 c. p. for 37 cents each, provided the city 
gives a long contract, the new lamps not to be scattered so widely 
as are those heretofore located. The city has now 157 eloctric lights 
of 2,000 c. p. each and pays 50 cents per light. 


No Electric Lights in Catholic Churches.—The priest 
of the Archdiocese of New York had a conference last week in ths 


| 








years. 
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Church of St. Michael the Archangel, Thirtieth street and Ninth 
avenue, of which Monsignor Donnelly, the Vicar-General, is pastor. 
It was presided over by Archbishop Corrigan, who made a special 
request to the rectors that no electric lights be used in Catholic 
churches until their safety has been clearly demonstrated. 


Bloomington, I11l.—A dispatch from Bloomington, DL, says: 
“The Westinghouse Electrie Light Company was awarded a $30,- 
000 contract by the Citizens’ Gas Light and Heating Company of 
this city, for the construction of an arc and incandescent electric 
plant, to be operated in connection with the company’s gas plant. 
From $50,000 to $75,000 will be expended. This will be the third 
electric plant in the city, and, with the street railway plant now 
being constructed, will be the fourth.” 


Savannah, Ga.—The Bru<sh Electric Light Company is about 


to push out into new fields. It contemplates making arrangements | 


for introduction of the Westinghouse fuel gas into this city. If its 


efforts are successful illuminating gas will be added. This will be | 


done to allow the company to reach small consumers who do not 
use electricity. At the s-me time President Hamilton says it will 
push the introduction of electric incandescent lights as a means of 
illuminating private residences. Five lights have been selected as the 
minimum that will be placed in any one house. A charge of about 
$2 per light is made ior introducing the wires. Meters are attached, 
and a charge of one cent an hour is made for each light used. A 
number of houses are now illuminated in this way. 


Westinghouse Plants.—The shipments of the Westinghouse 
Electric Company of alternating current apparatus for eleven 
months of the year 1889, ending Nov. 30, amounted to a capacity of 
223,600 16 c. p. incandescent lamps. During the entire year 1888 the 
total amount of business represented a capacity of 106,200 16 c. p. 
lamps, and during 1887 119,950 16 c. p. lamps, making for those two 
years a total capacity of 226,150 16c. p. lamps. From these figures 
it is not difficult to gather the fact that the total amount of busi- 
ness done by the Westinghouse Electric Company during the year 
1889 will more than double the amount of last year’s business, and 


it will even exceed the combined amount of the business accom- | 


plished during 1887 and 1888. 


Electric Lights in Colvurado.—The popularity of electric 
lighting in Colorado has obtained another stimulus in Denver. The 
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for his fortieth knitting mill, the plant being one for a mill at Her- 
kimer, N. Y. His record is nearly as good on silk mills, of which 
he has now equipped about thirty. His work stands the test of 
time, and the equipments are all highly spoken of by their owners: 
Blood & Stewart, of Amsterdam, N. Y., have had a plant running 
nearly four years, night and day, and often with 246 lights on a 200- 
light machine, but there has been satisfaction throughout. They 
find no wear on the commutator, and the brushes have never been 
renewed, the first set put on being good now for at least two or 
three years. 





MISCELLANEOUS NOTES 


The Asheville, N. C., gasometer blew up last week, killing 
| two men and wounding two. Only twenty lines in the papers. 
| Another Subway Explosion occurred in this city, Dec. 21, 
| scattering passers-by, dirt, stones and manhole in every direction. 
Wire Cutting in New York.—During the recent crusade 
there have been removed a total of 472,692 feet of wire and 338 poles- 
The State Electrical Executioner is worrying the Board 
| of Health in this cityto “abate thenuisance of high-pressure cur- 
| rents on electric light wires.” 





A Candle Fire in Detroit last week caused the death of three 
children, while many others are still dangerously ill from burns and 
smoke inhalation. The papers mention the affair briefly. 


Montreal, Can.—Mr. J. Carroll has been elected secretary and 
treasurer of the Eugene F. Phillips Electrical Works at Montreal, 
as already announced, and begins his duties immediately. 


Shihiok Jugigo, a Japanese murderer, has been sentenced by 
Judge Brady in the New York Court of Oyer and Terminer to die 
by electricity. He is the third on hand ewaiting electrical execu- 
tion. 


** New Diseases.°*—An article traveling through the papers 
includes among the new diseases several that are attributed to the 
| telegraph, telephone and electric light. The electric motor was 
| overlooked and so was the push button. 





Consolidated Electric Company of that city has just placed an order | 


with the agent of the Westinghouse Electric Company contracting 


| for alternating current apparatus of a capacity of 3,000 incandes- 
The Denver company has been run very suc- | 


cent 16 c. p. lights. 
cessfully from the very moment of its organization, when it estab- 
lished a central station plant of 6,500 lights capacity fitted up with 
apparatus of the Westinghouse alternating current system. 'This was 
in the early part of 1887. Owing to the enormous growth of its busi- 


Telephone Wires in Boston.—President Sherwin, of the | hess the plant had to be repeatedly increased. First apparatus for 


New England Company, informed the Aldermen last week that of | 


2,600 lights were added, then 1,700 lights, then again last spring 3,000 
more lights had be called into requisition. This latter order has 
just been duplicated and when the Westinghouse company has 
shipped the apparatus t»e Denver alternating current plant will 
have apparatus of a total capacity of 16,800 incandescent 16 c..p, 
lights. 





APPLICATIONS OF POWER. 


Gloucester, N. J... will probably have an electric road run. 
ning to Billingsport next year. 

Laredo, ex.—An extension of the electric road of the Laredo 
Improvement Company is proposed. 

Richmond, Va.—Major B. J. Black states that the electric 
road to Petersburg will be built in the spring. 


Knoxville, 'fenn.—The Knoxville Street Railway Company | 


has made arrangements for its Beaman Lake electrical extension. 


Macon, Ga.—The Macon City & Suburban Street Railroad 


Company’s'tracks are being rapidly converted into an electrical 


line. 


Nashville, ‘fenn.—The United Electric Railway Company is | 
Railroad Com- | 


the name under which the South Nashville Street 


| ble rapidity. 


Electric Sugar Swindle.— Recorder Smyth has denied the 
| motion for a suspension of sentence made bythe district at- 
| torney in the case of the electric sugar swindlers who had pleaded 
guilty to grand larceny, and allowed them to change their plea to 
one of not guilty. 


Court of Patent Appeals.—Senator Gormar. has introduced 
a bill in the U. S. Senate to establish a Court of Patent Appeals of 
the United States, which shall consist of a Chief Justice and five 
Associate Justices, to be appointed by the President. The Justices 
are to receive a salary of $8,000 a year. All cases relating to patents, 
etc., now pending before the United States Supreme Court shall be 
| transferred to and heard by the Court of Patent Appeals, and all 
appeals will be to that court. 


The ‘*Peral*®? Boat.—A special dispatch from Madrid, of Dec, 


| 2,says: “Thesubmerging trialsof the submarine boat ‘Peral, have 


taken place in the open sea with excellent results. The boat ap~ 
peared and disappeared from the surface of the water with incredi- 
It was submerged to adepth of seven metres, and 
remained beneath the water forty minutes. The total time that 
the boat was under water was two hours anda quarter. The in- 
ventor, Sefior Peral, was congratulated as victor by the immense 
assemblage present to witness the trials.” 








BUSINESS NOTICES, 


| The American Institute Fair closed Noy. 30, and the medal 
of superiority was again awarded to the Jerome-Kidder Manu- 
facturing Company, 820 Broadway, New York, for their celebrated 
electro-medical apparatus and appliances. 


pany and the Nashville & Edgefield Street Railroad Company have | 


just combined. 
St. Louis, Mo.—The British American Investment Company 


is backing up a project for the construction of an elevated electric | 
Work is to begin at an early date, as all the | 


railway in St. Louis. 
capital has been subscribed. 

Cure for Rheumatism.—The electric cars are believed to be 
a great help to people affiicted with chronic rheumatism. ‘I don’t 


| know as there is anything in it,” said a sufferer, “but after every 


ride my pain seems to be less.” He takes his constitutional in an 
electric car, and is as cheerful as the sun.—Hartford Post. 





PERSONALS, 
Prot, J. B. Barrett, the “electric king” of Chicago, has been 
on a Visit to the East, and was in New York last week. 


Mr. Paul Seiler, of San Francisco, has been engaged piloting 
through the Eastern States the Chinese capitalists who are now in 
this country buying electrical plants and material. 


Mr. Alfred Cowles, of the Cleveland Leader and Chicago 


ribune, and we own among electricians from his active in- 
Trit d ll know g electrici f hi t 


terest in the electrical extraction of aluminium, died at Chicago last 
week. 


Mr. John Starr, of Halifax, N. 8., representing the Lahmeyer | 
system and other electrical interests, was in New York last week | 


and called at this office. He reports electrical business as fairly 
progressive in the Dominion. His son has been engaged installing a 
number of plants in the Maritime Provinces. 


Mr. Jerome Hennessey, superintendent of telegraphs for the 


Nicaragua Canal Company, committed suicide last month while | 


making a trip to San Juan. He wasill from fever, and at times de- 
lirious, and while shooting at alligators turned his revolver against 
himself. Mr. Hennessey was well known in telegraphic circles, 
having been employed by the Western Union Company for many 
Just before joining the Nicaragua Canal Company he was 
in the employ of the Mexican Telegraph Company. He was not 
married. He had relatives residing in New York City and Albany 


Rev. W. J. Haven, of Boston, preached recently on “ The | 
| Single Trolley Wire.’’ 


The reporter says: ‘‘The speaker described 


Garvin Univers»! Milling Machine.—£. 
of Laight and Canal streets, New York, 
|new circular describing their universal 


E. Garvin & 
have issued a 
milling machines, and 
setting forth some of the different uses to which the same are ap- 
| plicable. Besides this it explains the different operations and gives 
| a detailed example in bevel gear cutting which will be found in- 
structive to beginners, Copies can be had free upon applica- 
tion. 


| Co., 


Tests with a Russell Engin’.—In speaking of an evapora- 
tion test made with a 100 h. p. Russell engine at the light station of 
the National Electric Construction Company, Chicago, it was stated 
that the consumption of water per indicated horse-power at an 
average load of 76h. p. was 37 710 pounds, and that this, with a 
single-valve engine, under the existing circumstances, was a re- 
markable showing. This statement was incorrect, as the record 
made was 31 7:10 pounds, instead of 37 7-10 pounds. The four Rus- 
| sell automatic ‘engines mentioned as having been sold to the West 
Division Cable Company are to be furnished and put in by the 
National Electric Construction Company, of Chicago, who will 
secure them through the Rice & Whitacre Manufacturing Com- 
pany. 





Praise trom the Pacific,—Electrical progress has been so 
| rapid as to develop a bewildering vocabulary not found in the latest 
revisions of the great dictionaries. This multitude of new words is 
a source of much perplexity, and many a puzzled newspaper reader 
will be glad to know that a “‘ Dictionary of Electrical Words, Terms 
and Phrases” has been prepared by so eminent an authority as Prof. 
E. J. Houston, of the Franklin Institute, and is published by The 
W.J. Johnston Co., Limited, of New York. The work includes about 
2,500 words, terms and phrases, whose definitions are made clear by 
many illustrations and a general statement of the principles of 
electrical science on which the definitions are founded,.— Amador, 
Cal,, Ledger. 


Montana, Oregon & Washington.—The wonderful rich 
ness in natural resources of the country occupying the extreme 
northwestern portion of the United States is daily attracting to 
this region large numbers of peopie for settlement, and this move- 
ment is fully justified by the circumstances. Montana is producing 





how the present electric system was developed through experi- | 


| ments with a needle, and went into the technique of electricity. 
| V'he preacher drew a beautiful parallel, likening a wire charged 


with electricity to the Saviour. We find there is an enormous 
saving in the new street-car system over the use of horses, A man 
will stand a certain shock of this electric current, but cannot stand 
coming in contact with a 300-cell wire, for 1t will burn out his 
body.” This reporter certainly deserves promotion. But how 
about the preacher and editor? 


Mr. E. G. Bernard, who has represented the Sawyer-Man 


Company so long and ably, has just placed to his credit the order | and books relative to the Pacific Northwest, 





| of its forests and the size and quality of its fruits. 


| only through car lise to Washington territory. 


a greater wealth of the precious metals at the present time than 


| any other State or territory. This territory is also rich in lumbering 


and agricultural] interests. Washington territory, with its mild 
climate, is remarkable for the fertility of its soil, the magnificence 
The Northern 
Pacific Railroad, running Pullman sleepers, dining cars and free 
colonist sleepers through to the Pacific coast, is the only line cross- 
ing Montana from the eastern to the western boundary, and is the 
For full informa- 
tion relative to the country traversed by this line address your 
nearest ticket agent, or Charles 8S. Fae, general passenger and 
ticket agent, St, Paul, Minn, Send for illustrated pamphlets, maps 
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OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS ISSUED DEC. 10, 1889, 


416,712. Electrical Annuneiator; Franklin 5. Carter, of 
Burlington, N. J. Application filed April 12, 1889, In au annun- 
ciator, the combination of setback or tripping mechanism and 
pointers, or indicators, having their pivots connected to and 
moving with the tripping mechanism independent of the dial 
plate. 


416,713. Method of Protecting mostoray Trains; Joseph 
I. Conkling, of Brooklyn, N. Y. Application filed Dec. 20, 1888, 
The method of protecting railroad trains and recording the cir- 
cumstance of their stopping, consisting in electrically signaling 
to the train dispatcher’s office the stoppage of a train froma 
point adjacent to the rear of the train, and indicating such signal 
at a point adjacent tothe front of the train; then signaling the 
stoppage at the dispatchers office from a point adjacent to the 
front of the train; then signaling the train number and desig- 
nating symbols for the location of the stoppage, and automati- 
cally recording sucb signals at the train dispatcher’s office, 
whereby a permanent record is made of the stoppage, the train 
which was stopped and the place at which it stopped. 





416,720. Commutator; J. Allan Dalzell, of Hartford, Conn., 
Assignor to the Schuyler Electric Company, of Middletown, 
Conn. Application filed Oct. 26,1885. As anew article of manu- 
facture, a commutator, consisting of a disc of slate secured be- 
tween hubs or flanges of metal upon a shaft, and provided with 
metallic segments or plates removably fastened to its outer 
periphery, and in metailic connection with studs or pieces of 
metal secured in openings drilled in the material of the disc. 


416,732. ‘Kelegraph Transmitter; Orville D. La Dow, of 
Mechanicsville, New York, Assignor of one-half to Frederick T. 
Bickford, of Washington, D.C. Seeneeves filed April 3, 1889. 
In a telegraph transmitter, the combination of a non‘conducting 
feed roller rotating at a uniform rate of speed, a conducting plate 
or comb arranged adjacent to the roller, a series of sectors hav- 
ing conducting and non-conducting spaces arranged out of con- 
tact.with the feed-roller, and a series of key levers for bringing 
the sectors into contact with the roller. 


416,746. Coupling Electric Motors; Edwin Wilbur Rice, 
Jr., of Lynn, Mass. Application filed May 7, 1888. The method 
of equalizing or proportionately distributing the load between | 
two or more electric motors ruuning together, and aaying field 
coils in independent branches, consisting in making the flow of 
current to the field coi] of each dependent upon the counter 
electromotive force of the other or others. See illustration. 


416,754. Symone Switch ; Joseph Sack, of Dusseldorf, 
Germany. Application filed Jan, 4, 1889. Patentea in Germany 
June 10, 1887. he combination of lever with plates, levers, posts, 
springs, and with the lever, stop and springs. 


416,762. Induction Coil, Transformer, ete.; Elihu 
Thomson of Lynn, Mass. Application filed Sept. 26, 1887. In an 
electric inductorium or converter, or its equivalent, the combi- 





No. 416.762.—INpDUCTION CoIL TRANSFORMER, ETC. 


nation with a hollow frame of iron formed of a series of super- 
posed iron plates having a central opening or aperture, of a 
separable core piece of iron carrying the electric coils and formed 
of a bundle of iron plates whose ends make a butt joint with _the 
edges of the plates forming the hollow frame when inserted into 
the central opening with its coils applied. See illustration. 


416,803. Voltate Belt; Frank A. Phillippi, of Reading, Pa., 
Assignor of three-fourths to Charles J, Clark and Samuel Lutz, of 
same place. Application filed May 7, 1889. A belt and metallic 
strip secured to one side of the belt by means of conducting at- 
tachments extending through the belt, and a waterproof flap at- 
tached to the belt and adapted to fold over the strips, in combina- 
tion with a chain of ceils constituting an electric. battery, and 
means for attaching the ends of the chain to the strips. 


416,808. Charles E. Scribner, of Chicago, Ill., Assignor to 
the Western Electric Company, of same place. Application filed 
June 1, 1888. ‘The combination, with a spring-jack switch, con- 
sisting of the lever normally pressing against its contact point or 
anvil and the insulated test ring or piece, of a test plug adapted 
to be inserted therein, the test plug containing three terminals, 
whereby on inserting the test plugin the spring jack switch three 
separate connections are made, one terminal of the plug being 
connected with the anvil, another with the switch lever, and the 
other with the test piece, while the lever of the switch is at the 
same time lifted from its anvil. 


416,809. Test Circuit for Multiple Switch Boards} 
Charles E. Seribner, of Chicago, Ill., Assignor to the Western 
Electric Company, of same place. Application filed June 1, 1888. 
The invention consists in two buzzers or indicating devices, in 
different circuits and batteries connected therewith, and a test 
plug having two terminals, one terminal being connected with the 
circuit of one indicating device, and the other terminal being 
connected with the circuit of the other indicating device, the test 
plug being of such form and the indicating devices being so ad- 
justed with respect to resistance and current that when the test 
plug is inserted in any spring jack of a iins not in use the two in- 
dicating devices will respond one after the other. If, however, 
the line tested is open or connected with another line on either 
side of the spring jack at which the test is made, only one of the 
signal indicating devices will respond. 


416,847. Hanging Device for Electric Are Lamps 5 
James McLaughlin, of Chicago, Ul. Application filed Aug. 24, 
1889. Ina hanging device for electric lamps, the combination of 
a ceiling board, a roller of insulating material on the ceiling 
board, and from which the lamp cables are suspended, con- 
ductors on the roller connecting the lamp cables with.the termi- 
nals of the line-wire teeth upon the roller, and a worm, supported 
in mesh with the teeth of the roller and provided with an arbor. | 


416,862. Benjamin Schardt and William Lutzenberger, of | 


Dayton, O., Assignors of one-third to Hermann Pretzinger, of same | 
place. Application filed May 2, 1889, The nature of the inven- | 
tion consists in a case or shield permanently suspended on a sup- | 
porting table, and in which is a spring actuated catch to attach | 
and detach an arc lamp and connective parts in the case to make | 
the requisite electric circuits for the are lamp, the same being | 
raised and lowered by means of a cord and pulley. | 


! 

416,873. Cutting Metal by Electricity; Benjamin C. Tilgh- | 
man, of Philadelphia, Pa. Application filed July 27, 1889. The | 
rocess of cutting or abrading metals, which consist in heating, | 
by an electric current, successive small portions of the metal | 
surface and simultaneously removing the heated metal by an 


abrading-tool. 
416,910. Trolley-Holder; Wilton F. Jenkins, of Richmond, 


Va. Application filed Jan. 26, In a trolley-nolder, th 
combination, with @ laterally yielding support ha @ slot 








o-——- 


guide at its lower end, of a main stem to which the supportis 
ne — a weighted trolley hanger pivoted at the upper end of 
e support. 


416,971. Electric Door Alarm; Edwin W. Taylor, of Char- 
lottetown, Prince Edward Island, Can. Application filed March 
23, 1889. The combination, with a lock casing and its bolt or latch, 
of a chambered block of ineronns, material, a spiral contact 
spring projecting from the chamber in the direction of the length 
of = latch or bolt and in the path thereof, and the electrical con- 
nections. 


417,009. Telephone Transmitter ; Joseph C. Eichmeyer, 
of Utica, N. Y., Assignor of nine-tenths to Frank J. Callanen, 
Joseph R. Swan and Augustus H. Palmer, all of same place. Ap- 

lication filed March 26, 1886. Renewed Nov. 23. 1886, and July 27, 
887. Ina telephone transmitter the combination, with the dia- 
phragm and the mass of finely divided semi-conducting material 
mounted thereon, forming one terminal of an electric circuit, of 


| 
| 





No. 417,122.—SystTeM OF SUPPLYING CURRENTS TO ELEC- 
TRIC RAILWAY SYSTEMS. 


one or more gravitating electrodes forming the other terminal, 
precast at their upper ends, and having their lower ends em- 

»dded in the semi-conducting material, being held in contact 
therewith by gravity alone. 


417,013. Electrical Pipe or Metal Welding Machine}; 
Herbert E. Fowler, of New Haven, Conn.,. Assignor of one-half to 
D. T. Hedges, of Sioux City, Ia, Application filed July 5, 1889. 
In a machine for welding metal by electricity, the combination, 
with means for holding the parts to be welded —- rotation, 
of electrical apparatus for directing current of electricity to the 
point of weld, means for moving the parts whereby to upset the 
ends, welding appliances—such as hammers or rolls—adapted to 
be rotated about the parts to be welded, and means for actuating 
the welding appliances whereby to form the weld. 


417,018. House Telephone Exchange; William M. Good- 
ridge, of Highland Park, Assignor to the estern Electric Com- 
pany, of Chicago, Ill. Application filed Sept. 5, 1887. The inven- 
tion consists in switching apparatus and circuits for looping into 
the general wire of the city telephone any one of the stations in 
the factory. 


417,052. Electric Berth Register for Sleeping-Cars; 
Frederick Edward Liebnitz, of Birmingham, Ala. Application 
filed March 29, 1889. The main features of this improved berth 
register consist of an electro-magnet, an armature, for actuating 
the register, a battery and a circuit closer actuated by the opening 
of the upper berth. 


417,055. Secondary Battery; Charles Henry Logan, of 
Toronto, Can. oy filed May 1, 1889. Ina secondary 
battery, battery plates having receptacles for the active material, 
the receptacles being placed in substantially vertical positions, and 
slotted or perforated to permit the admission and circulation of 
the electrolyte through and around the active material or 
material to be made active, whereby the material to be contained 
in the receptacles is prevented from being washed or jarred out 
of the receptacles, and at the same time the active material and 
the material of which the plate is formed are both permitted to 
expand and contract independently of each other and without 
disruption of their contact. 





417,075. Electric Gas Lighter; Nelson Newman, of Spring 
field, Ill., Assignor of two-thirds to George A. Sanders and 
Samuel J.Willett, both of same place. Application filed May 29, 
1889. The time mechanism having the revoiving disc provided 
with the tappets arranged at different distances from its centre, 
in combination with the gas valve having the tappet arms ex: 
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No. 417,158.—SECONDARY BATTERY PLATE. 


tending in opposite directions and arranged in the paths of the 
respective -tappets, whereby the valve will be automatically | 
opened and closed, and the electric spark producing apparatus 
operated by the time mechanism. 


417,088. Method of Preparing Electrodes for Second- 
ary Batteries; James Kent Pumpelly, of Chicago, Ill, As- 
signor of one-half to Frank D. Thomason, of same place. Appli- | 
cation filed Oct. 3, 1889. The method of applying active material 

the plates or grids comprising the electrodes of electrical sec- | 
ondary batteries, consisting, first, of applying the active material | 
to the plates in a powdered form, and uhen moistening the active 
neta before the plates are immersed in the electrolytic solu- | 
tion. 


417,117. Electric Indicator for Grain Bins; Adrial C. 
Thomson and Horace E. Newton, of Greeley Center, Ni eb. Appli- 
cation filed Oct. 17, 1889. Consists in a hollow receptable or cas- 

ing which is adapted to be attached tothe bin, the casing con- 

taining an electric call button, which is operated by a rod or pre- 
jection attached toa disc carried by a flexible diaphragm, the 
diaphragm being secured in place over the end of the casing. 


417,120. Drop-Switch for Electric Conductors; Charles 
J. Van Depoele, of Chicago, lll. Application filed April 22, 
1887. A switch for suspended conductors, consisting of a conduc- 
tor located above the main conductor and provided with hinged 
end pieces, one normally resting upon the main conductor to 
elevate a carriage coming from one direction, and the other nor- 
mally raised to permit the free passage of a car e from the 
other direction without leaving the main conductor, but adapted 
to be depressed into contact with the main conductor by the 
ee carriage when reaching the opposite end of the 
switch. 


417,121. System of Switching for Conduit Electric 
Railways 3 Charles J. Van Depoele, of Lynn, Mass. Applica- 
tion filed Feb. 2, 1889. In electric railways, the combination of 
main and branch slotted conduits, the slots in the conduits bein 
closed by flexible packing, a contact plow moving between an 
separating the packing in its passage, a car arranged to move 
along the line of the main or branch conduits, and connections 
between the car and contact plow for holding the plow toward 
the unbroken wall of the slot, closing the packing of the conduit 
when passing a branch or turnout. 


417,122. System of Supplying Currents to Electric 
Batilway Systems; Charles J.,Van Depoele, of Lynn, Mass. 
Application filed April 13, 1889. The system comprises a bare 
working conductor or conductors running parallel to the line of 
the railway and ances to supply current to traveling motors, 
between which and the working conductors a moving connection 
is established in any desirable manner. The working conductors 
may be suspended above the track or placed in sub-surface con- 
duits, as desired. The supply current is led from the generator 
through a trunk line, following the most direct route and termi- 
nating at a point from which a number of short feeders are con- 
nected to the respective sections of the working conductor or con- 
ductors. See iilustration. 


417,132. Electro-Valve-Operating Device for Eleva- 
tors ; Cyrus W. Baldwin, of Yonkers, New York, Assignor to 
the Hydraulic Elevator Company, of Chicago, Ill. Application 
filed September 12, 1888. The combination, with an elevator en- 
gine, cage and controlling-valve, of a brake and brake operating 
devices carried by the cage, an electromotor, and connections be- 
tween the latter and the valve, and flexible conductors extending 
from the motor to the brake operating devices, and contacts ar- 
ranged to complete the circuit through the connections in one 
nn or the other, accordingly as the brake operating device 
is shi ; 


417,158. Secondary Battery Plate; Victor H. Ernst, of 
Jersey City, N. J. Application filed Sept. 28, 1889, A battery 





No. 416,746.—CouPpLING ELECTRIC Morors. 


plate having the active material embedded therein, with a pas- 
sage in the interior of the active material extending parallel with 
the surface of the plate, whereby the acid of the battery can gain 
access to the interior of the active material. See illustration. 


417,188. Electric Danger Alarm for Railway Block 
Signals; James H. Hunter, of New York, N. Y. Application 
filed Aug. 31, 1889. A locomotive provided with a distributer, a 
normally closed electric circuit, including a generator and a coil, 
armature, and core of one magnet, of the distributer, an electric 
signal or bell, a neem open circuit, including the generator, 
the signal magnet and the core and armature of the other mag- 
net of the distributer, and a constantly closed exciting circuit, in- 
onaing the generator, the coil of the magnet and an external re- 
sistance. 


417,198. Electric Gas Lighter ; Nelson Newman, of Spring- 
field, Ill. Application filed Sept. 11, 1889. The combination, : 
gas burner and a valve having the tappet arms of a time me- 
chanism having a revolving disc, the contacting arms forming 
electrodes and arranged to meet and separate above the burner, 
one of the contacting arms having a lever and the other having a 
pendulum, with a rod connecting the contacting arms and adjust- 
able tappets arranged on the disc: 


PATENTS EXPIRED DEC. 10, 1889. 





133,797. Improvement in Keys for Use with Elec- 
trical Apparatus ; Joseph Olmstead, of Providence, R.I. <A 
key or switch operating a rheostat for the purpose of varying 
current delivered to a translating device. 


133,841. Improvement in Type-Writing Machines} 
Thomas A. Edison, of Newark, N. J., Assignor to himself and 
George Harrington, of Washington, D.C. A type wheel moved 
along in the line of its axis by a progressive movement between 
os eens and the neyt soasto print from such type-wheel 

n a line. 


PATENTS EXPIRING DEC. 17, 1889. 





133.968. Improvement in Electro-Magnets fer Tefe- 
graphy; William E. Davis, of Jersey City, N. J. This imvention 
relates to a combination of one electro-magnetic ceil and its 
magnets with two or more armature levers which are simuitane- 
ously affected by the currents through the coil, thus utilizing the 
same electro-magnet for operating a suitable number of instru- 
ments at once. 


1134,053. Electro-Magnetic Annunciators for Hotels; 


417,089. Compound Dynamo Electric Machine; Frank | 
B. Rae, of Detroit, Mich., Assignor to the Detroit Electrical | 
Works, of same place, Application filed May 10, 1889. In a dyna- 
mo electric generator, the combination, with a series coil and 
shunt coil, of vertical cores and two horizontal pole pieces, each 
of the latter having a circular groove formed therein, bounding 
the base and top of the core, and of the desired shape and dimen- 
sions to accommodate and hold the series coil in a position inde- 
pendent of the shunt winding. 


417,095. Electric Conductor; John J. Saville and James H. | 
Winspe ar, of Omaha, Neb, Application filed March 11, 1889. The 
combination of a transmitter, a power wire, a lateral wire cov- | 
ered and embedded in insulating water-proof material, the frame 
carried by the car truck, and having pendent arms connected b 
erogs Sars, a corties bar ipemed . ot fections lavoro = 
ver movement bars de ng trom the carrier Dar and hav- 
ing clamps, and the conductor Wie, 


Otto Hagendorf, of New York, N. Y. The invention consists in 
the arrangement of an announcing disc on a lever, which, when 
left to follow its own gravity, dro s in such a position that the 
announcing disc is brought behind a figure painted in dark color 
on @ transparent surface. With the announcing disc lever is 
combined a recovering slide and the armature of an electro mag- 
net, and if the recovering slide is moved in the proper direction 
the announcing disc lever catches over a pin projecting from the 
armature, whereby the announcing disc is locked back until the 
circuit through the electro-magnet is closed. 








Copies of the specifications and drawings complete of any of the: 
patents mentioned in this record—or of any other patents issued! 
since 1866—can be had for 25 cents, Give the date and number of/ 
patent desired, and address The W. J. Johnston Co, Ltd., Times: 
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specialty. l'and 198'Worth St..N.Y. Wi and 196 Worth: ee ° Ualted State’ States ne — a better ean lighter and more dura 
» cost. Send for sam emples es and Price List. 
VU LOAN IZED FIB Ee COMPANY 
Wilmington, Rel. Rel, New York Office, 14 Dey Street. 





Manufacturers of 
ALL ee 
Patent oilers, particularly 
omer te <r — — 
ric light plants, cylinder 
iebatzoree sight-feed cups, pop safety 


valves for stationary and 
For Electrical Purposes. marine boilers, steam engine 
governors, injectors, reliable 


EUGENE MU NSELL & CO., steam trap, low water alarm 


and steam damper regulator. 


DAMPER REGULATORS, 


Our Steam Damper Regulator we guarantee wogeeiiaiedama to the best. It is simple, effective and 
accurate. For prices, write to the 














218 Water Street, New York. ~ Catalogua free. 
an a ~Faot wp an ren ree ag MASON REGULATOR COMPANY, 10 Central Street, Boston, Ma Mass, 
acu 
guaranteed Three sizes in stock. "Refer to Sa A ICAN LEATHER ‘LINK BELT COMPANY, 
omson- -Houston El “ 8. Send for ¢ eC rculars, AMER: G 46 and 48 Ferry St. and 72 Cliff St., New Work, 
NORMAN HUBBARD, “93:07, earl nnteeets , MANUFACTURERS OF THE 
+ ” 
T. FE. HUNTER & CO, AMERICAN PATENT JOINT” 
33 CHURCH ST., NEW YORK, » TH INK BELTING 
REPRHESHNTIN S L A ER L 
TAE mncrenees, Serene Co. Fp Semereae Gas noe oe THE “ PAIsTE” INCANDESCENT FOR 
THE SraNDARD CARBON Co., nee} Boston, oe = — Dynamos and all Electric Light 
__ Cleveland, O. THE “MaRR” New Parent Gas THE CELEBRATED Machinery. : 
THe Eppy ELectric MF6. Co., ATTACHMENT ; also : BRANCHES: 119 High St., Boston; 226 N, Third 
AUTOMATIC ELECTRIC Motors. INSULATING JOINT CUT-OUT. ee a St., Philadelphia; 46 8. Canal St., Chicago. 








CORRESPONDENCE SOLICITED. 


a 
7 Fuld taatea tee Sandon, Aa A Gees, ce ae 
First ppeaiane for Duplex, Air and Steam s at Centennial Exposition, Philadelphia 
1876, and at America = haetibvete Exhibition, 2 oh received for Superior W 
Best Grade Pumps. 19 Diplomas and 21 M ee and 
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° % to 36 candle-power ; 2% to 40 volts, 
CHAS. B. HARDICK’S NIAGARA STEAM PUMP WORKS | @ For Battery 


Serta dtci hae ats hiee isc ech eve on, RS, eee 
ELECTRIC LIGHT << DUPLEX........... ao 
BOLLER FEED ..... ate Ceoswicsil's 0 D na 
ppc aan ta akan pena = [ y mo. 
hen WELL........ pon Sohne WELL —" Th 1 be used 
ere eee eeeeeeeeereee FF — @ =f PP BARR e ccc seseseeee ese am Ss can u 
(omnes Coecione in series on dynamo circuits 








for all kinds of decorations 


FOUNDRY AND MAIN OFFICE: and displays. 


118, 120 & 129 PLYMOUTH ST. Sciiariscteron BROOKLYN, NW. Y., U.S.A. 


EUGENE F. PHILLIPs, President. W. H. Sawyer, Sec’y and Electrician. 


AMERICAN ELECTRICAL WORKS, 


Edison Lamp Co., 
PROVIDENCE, R. l. Harrison N. J. 
en ee THE GARVIN MACHINE CO., 
ELECTRIC LIGHT WIRE, Office and Works: Laight and Canal Sts., New York, 


Magnet Wire, Office and Annunciator Wire, Rubber Covered DEALERS 
Wire, Lead Encased Wire, Telephone and 


I di t Coras. 
per e Milling Machines, Drills. Vise Cutter Grinders, Profilers, Gear Cutters, Milling Cutters, Slide 


Send for catalogue 
of low-volt lamps. 























F A be A D A Y Cc A B L E SS Rests, Tapping Machines. Gear Cutting and Index Drilling done to order. 
. 0 | and 
New York Office, 18 Cortlandt Beret, LARGE AND SMALL UNIVER- | 2:° Ce et eatin 30, Th aa 
P. C. ACKERMAN, Agent. SAL MILLING MAOHINES. 4 15 in, Swing. 
—_———<—$ ee te 
~ EUGENE F. PHILLIPS, President. JOHN CARROLL, Sec’y. Treasurer. 


Eugene F. Phillips Electrical Works, Ld., 
“ractorys | ST. GABRIEL LOCKS, Montreal, Canada. 








Lately are by putting on Back Step for 
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ELECTRIC LIGHT WIRE, s 
o> 
on) 
Magnet Wire, Office and Annunciator Wire, Rubber Covered | & 5: 
Wire, Lead Encased Wire, Telephone and . = 
Incandescent Cords. ¥ i. 
ee 2 
- x 
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FARADAY CABLES. 














CONDENSERS. 


William Mars ell. Mts. Elec , Condensers. 
ards a Specialty. ms 2 and4 Caiogy ontey Bulla ~ 
cor. Waverley and University Places N. Y. 
MeINTIBRE’S PATENT 


CONNECTORS and TERMINALS 
mre o mote ieel Purposes. Incandescent Lamp 
rminals for all makes of ome. { 


C. “UCINTIKE te & (0. 36 Crawiord SL, Newark, 
———— STEEL TYPE for TYPEWRITERS 


@ 
Ga Stencils, Steel Stamps, Rubber 


and Metal Type Wheels, 
i York Stencil Works, Mtrs., 
100 Nassau Street, New York. 
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ELECTRIC BATTERIES 
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~ GONDA 1889 | “AKO” 





THE LECLANCHE BATTERY CO,, 149 West (8th St., New Vork. 
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Falls 
Clutch Works 











Woopsury ENGINE Co, 


MANUFACTURERS OF 


HIGH SPEED#*MEDIUM SPEED AUTOMATIC 








CLEVELAND, O. viet sik Valve 
ENGINES 
EASTERN OFFICE: ian 





18 Cortlandt Street, NEW YORK. 


CHICAGO : MINNEAPOLIS : 
28S. Canal Street. 305 Kasota Building. 
: * A . = - — — —<$$ = 
BOSTON: iis Fieeblin Steet , Especially Adapted for Electric Light Frngines. 
THE ORIGINAL INVENTOR OF EXHAUST HEADS. 


ELECTRIC LIGHT PLANTS yo Toman's “A,” or Improved, Steam Condensing Vacuum Exhaust Pipe Head, 


Designed, Erected & Furnished. 4 wll etd eee 
erfect success. aten uy 4 
Clutches made with 2, 4 and 6 Arms. SECURES an 1876; May 18 ‘sss; Aug. 12, 188i. Re’ Boman 
es la ssu uly lo an. ‘aten oO. > 
Send f ee Power Trans 20,554. Escape dry. This head GUARAN- 
mission , TEED to completely stop all water, grease, 
etc., which is emitted from outlet of ex- 
a oe. — walls, roofs, etc. A 
great saving o 
water. No back SEUSTERED. 
— ee ads L TRADE 
eads se a to 
on trial; if net —~ yman = 


HORIZONTAL TUBULAR BOILERS. 











~ 








ss =e; satisfactory to Sts 
THE be returned at my expense. Over1,500inusein L 
B E ST U.S. and Canada. I alsomanufacture my patent cheap or ““B” Head, havin 







the same inside combination as head which took First Medal at the Nationa 
N EWA R K Exposition of Railway Annee at Chicago, 1883. For circular and price-list 
send to w. Cc. WMAN, 48 ichigan St., Chicago, ill. 











MACHINE 


Toot Worxs 


NEWARK, N. J. 


CHEAPEST 


Send for Prices and 
Circulars. 


—---¢s~ -— 





RERS OF 
AgTURER 
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Improved Belt Power 


Air Pumpand Condenser 


Specially adapted to High Speed Compound 
Engines. Also to existing engines where 






a saving of fuel or a corresponding P Se mati 9 lacy XSF OR OUR VALUABLE BOOK 
ye mstcrion increase of power can be effected. LF ya Ce FREE» 2 
No Air Locks. Highest E fiiciency. ne , —fepy MUES y 
SEND FOR CIRCULAR Ais ¢ P + BX 
O° Rawnioe Lace LeaTHer-® 
Specially suited to the requirements of - ; —AAGENTS IN ALL CITIES 


Electric Light and Power Plants. 
CONOVER & CO., 

















BR  __eihaier secs 100, THE “LITTLE WONDER” DYNAMO-ELECTRIC MACHINE 
ie cithaiiltil ial aa “a Plating Ma- as Over 1,000 in Successful 
vie ; 3 : = qhince a 3 Operation. 

revolutions Der DYNAMOS 


minute are only = 


fit for toys. Of 3,000 Ampéres, 


. Re ee | MOTORS, ETC. 


f 
G 
f 
S 
ie : ke 
‘ 


Please Send for Cataloru 
of 1889. 
The largest manufacturers of 


Nickel Platers’ Supplies, Lac- 
quers, etc. 


HANSON, VAN W:N- 
KLE & CO., 


NEWARK, N. J. 


—— 


BRANCHES: 
Patented March -19-1888. by er re New York. 
: icago. St. Louis. 


AGE ELTING Co. Concorp-N-H- San Franeisco. 
Send for Descriptive Circular. Copyright, 1889, by George F. Page. Agents Everywhere. 


NEw YORK 
OFFICE: 


92 and 94 LIBERTY ST. 


RODNEY HUNT })fACHINE COMPANY, 





















ENGINEERS, MACHINISTS, IRON AND BRASS FOUNDERS.. 


TURBINE WATER WHEELS. 


VERTICAL AND HORIZONTAL. 


Iron Flumes and Penstocks, Head Gate Gearing, Regulators and 
overzenang povaining to Water Wheels and Mill Work. 
hese Wheels are superior for high power and efficiency, excellent work- 
manship and great durability. Tight closing gate ; easily operated. 





54-inch wheel tested in mill, after running two years, ‘ . 8430 

36-inch wheel at Holyoke Testing Flume, ‘ ; . . 8516 

30-inch wheel at Holyoke Testing Flume, ° . ° ° -9050 

30-inch wheel at Holyoke Testing Flume (another wheel), > . 8789 

30-inch (deep wheel) at Holyoke Testing Flume, ; . . -8461 

PART GATE. 
30-inch wheel at Holyoke Testing Flume. 

Proportional quantity of water, .762, one-half gate opening, . . 7642 

Proportional quantity of water, .528, one-third gate opening, ; -7263 

_— Used in many of the largest manufacturing establishments in the United 

PAIR OF TURBINES ON HORIZONTAL SHAFT, States. 6,000 h. p. furnished one mill, 7,000 to another, and one manufacturer 

In Cast-Iron Case, discharging inte separate Draft Tubes. 69 wheels. CATALOGUE FREE. 


Special attention has been given to their design and construction for Electric Light Plants, for which pespens they are largely and very successfully used in this and other countries. By 
recent patented improvements, the wheel is very closely regulated, and a specially steady saeel obtained. 


BOSTON OFFICE, 70 Kilby St. ORANGE, MASS. 
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TO POWER USERS 


EXPERIENCE HAS PROVED THAT IN 


Perfection of Electrical and Mechanical Details, the 


THOMSUN-HOUSTON ELECTRIC MOTOR 


IS UNBQUALED. 


SIMPLE. RELIABLE. EFFICIENT. 


NO SPARKING AT THE COMMUTATOR. 
NO VARIATION IN SPEED UNDER EXTREME CHANGES OF LOAD. . 














: 
Soe 





Made from one-half to seventy-five horse-power. 
Wound for 110, 220 and 500 Volt Circuits. 


Adapted and in general use for Elevators, Draw-Bridges, Turn-Tables, Pumps, Hoists, Cranes 


Printing Presses, Mill and Mine Tramways, and many other purposes. 


THE THOMSON-HOUSTON MOTOR CO., 


S20 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, IIl. 
Wall and Loyd Streets, Atlanta, Ga. 118 Broadway, New York City. 
26 N. Seventh Street, Philadelphia, Pa. 234 Montgomery St., San Francisco, Cal. 


215 West Fourth Street, Cincinnati, O. 4083 and 405 Sibley St., St. Paul, Minn. 
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EDISON MACHINE WORKS, 


SCHENECTADY, N. Y., 


MANUFACTURERS OF 





Weatherproof Wire. Rubber Covered House Wire. 
Insulated Iron Wire. 
Magnet Wire. , Office Wire. 
: German Silver Wire. . 
Annunciator Wire. Flexible Cords. 
Gas Fixture Wire. 
Tinsel Cords. Flexible Brush Holder Cable. 


Arc Lamp Cords. 
Telephone, Telegraph and Electric Light Cables. 
PARACON TAPE. 


JAMES F. KELLY, ~- (General Sales Agent, 


_19 DEY STREET, NEW YORE. 








MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies 


OF EVERY DESCRIPTION FOR 
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WRITE FOR CATALOGUE AND PRICES. 


LIGHT, 
POWER, 
RAILWAY, 
TELEGRAPH 
TELEPHONE 
COMPANIES, 
, f ELECTRICAL HOUSEWORK 
ay EWI i SUPPLIES. 
1 . C4 MORN. SUPPLIES. 
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ALTERNATING CURRENT SYSTEM 


IS A GREAT ADVANCE ON ANY OF THE SYSTEMS HERETOFORE IN USE. 






































Write for Full Particulars Brush Electric Motors 


—_> ++ ++ <= 


BRUSH ant Power Generators. 
INCANDESCENCE Fe SER, IE 
ELECTRIC Brush Carbons, 

LIGHTING Storage Eatterics, 
APPARATUS. 


Etc. Ete. 





* CORELESS” ARMATURE SHOWING DETACHABLE BOBBIN. 


Pacific Coast Agents: 


The California Electric Light Co., THE BRUSH ELECTRIC CO. 36 UNION SQUARE, 


San Francisco. OLEV EL AND, ©.- NEW YORK. 


* 
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GATE CITY ELECTRIC CO., 


SPECIAL AGENTS. 


522 DELAWARE STREET, 


KANSAS CITY, MO. 











Wood and Poralain Cut-Outs, Cuvland & 


THE ELECTRICAL WORLD. 


-* Weil have a a Very Large Stock of elt ah, 


DECEMBER 28 1889, 


TRADE MARK.* 





and Paiste Switches, 


UNDERWRITERS’ WIRE, TOOLS, TAPE INSULATORS 


AND 


HLECTRICAL 


And Make Shipments Prompt at Low Prices. 


ALL 


SPECIALTIES, 
TRY US! 





—DAFT— 


NEW MAGNETO | 


ELECTRIC LIGHT T2STING BELL. 


COMPANY. 
ELECTRIC RAILWAYS. 


ECONOMY OF 


MAINTENANCE AND OPERATION GUARANTEED. 


RAPID TRANSIT. 


* |énce in handling. Size, 884 in. by 51¢ in. by 5 in. 


The attention of Electric Light and Telephone 
Managers is called to our new improved Magneto 
Testing Bells, made to ring through from 10,000 to _/ 
25,000 ohms. The ringer and gongs are placed in- | | 
side of the case, and the crank, being easily re- 
moved, leaves nothing outside to be damaged by 
roughthandling. Put in a handsomely polished J 
mahogany case, with a russet strap, for conveni- WWW 


Write for prices of these bells, as well as for 
anything else in our line. 





PASSENGER AND BREIGHT SERVICE VIADUCT MFG. CO., cor. Charles and German Streets, Baltimore, Md. 


CENTRAL STATIONS for POWE for POWER DISTRIBUTION 
STATIONARY ELECTRIC MOTORS. 


HIGH EFFICIENCY. 
” AUTOMATIC REGULATION. 
REPAIRS A MINIMUM, 


FOR ESTIMATES AND INFORMATION, ADDRESS 


Executive Offices: 
115 Broadway, N. Y. 


AGDNOITES: 
13 South Fourth Street, Philadelphia. 119 La Salle Street, Chicago, 
WORKS, JERSEY CITY, N. J. 





WHEN YOU BUY A MOTOR 


From ANY Manufacturer or Dealer, sate that 
you WANT IT SUPPLIED WITHt 


Whittingham 
Automatic 
Switch. 


Send for Catalogue. 


Automatic Switch Co, 


No 8 Keyser Building, 
BALTIMORE, MD. 








SIGMUND BERGMANN, President. E. F. CALDWELL, 


BERGMANN ELECTRIC AND 


Office and Works, 527 to 537 West Thirty-fourth St.; 


Vice-President, P. H. KLEIN, Secretary and Treasurer. 


GAS FIXTURE COMPANY, 


Warerooms, No. 79 Fifth 4ve., New York, 


Invite your attention to their entirely New and Novel Designs, Patterns and Work in the line of 


GAS AND ELECTRIC LIGHT FIXTURES FOR ANY SYSTEM 
CHURCH METAL FURNITURE 40 ae xinos oF 
ORNAMENTAL AND BRASS WORK, 


AS well as to their facilities for General Electrical, Instrumental and Experimental Work. 


Catalogues and Price-Lists on Application. 


Special Attention Given to Carrying out Architects’ Designs. 


PLEASE NOTE OUR ADDRESS: 


527 to 537 West Thirty-fourth Street, New York. 


Show Rooms, 79 Fifth Avenue. 
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| FGLECTRICAL SUPPLY COMPANY, 


AN IOIN LE, , CONN. 
WESTERN WAREHOUSE, - - + 171 RANDOLPH STREET, CHICAGO. 


ALL KINDS OF ELECTRIC RAILWAY SUPPLIES. 


Hard-Drawn Copper Wire. Galvanized Iron Strands : 





For Supporting Trolley Wires. 





Rail 


Connectors. 


Suspension Wire Bolts 


Made in any Single Length, without Joints, either C 


Twisted or Soldered. For Tightening Trolley Wires. 








HABIRSHAW 


RUBBER 
WIRES. 


The Best Rubber-Covered Wires in 
the Market. 


STELLAR 


Incandescent 
LAMPS. 





To Fit any Sockets. 





GLASS INSULATORS. 
ALL KINDS. 


Interior Electrical Conduits. 


SHIELD BRAND MOISTURE-PROOF WIRES. 


TT aT 





TUBE. 
Acknowledged to be the Best Weatherproof and ONLY 


Moistureproof Line Wire Made. 








FUSE WIRE. 


alle a\a\es 


‘ov! oa oe ~ 
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ELBOW. PORCELAIN CUT-OUT. 


The Only System through which Wires may be run with ease, and in 
absolute Safety from Fire. 








Write for Information and Prices. 








THE ELECTRICAL WORLD. DECEMBER 28, 1889. 








en 


DESIGNERS AND MAKERS OF 


ELECTROLIERS & COMBINATION FIXTURES 


FOR ANY INCANDESCENT SYSTEM. 
1300 Chestnut Street. Philadelphia, Pa.. U. S. A. 


STANDARD ELECTRICAL WORKS 


CINCINNATI, OHIO’ U. S. A., 4GeNTs For It is important to us that you mention this paper. 
yy A. T. SMITHS 
i Main Line Automatic 
Cut-Off, 


For open and closed 
circuits. No electric 
gas-lighting plant 
complete without 
it. Private houses 
fitted up. Estimates 
given. Send for 
circular. 
A. T. SMITH, 

6 W. 14th St., N. Y. 


FOOT POWER MACHINERY. 








Telegraph and Electrical Supplies, 


Medical Batteries, Inventors’ Models, Experi- 
mental Work, and fine brass castings. Send for 





catalogue. ©. E. Jones & Bro., Cincinnati, 0, 





Pat. 
July 23 


OKONITE WIRES, &c. ™ 
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ev Pins, Brackets, Insulators. Bare and Insulated 
: 3 Wires, Zincs, Coppers, etc. 





ANNUNCIATORS, TELEGRAPH INSTRUMENTS and SUPPLIES. 


“PERRY” AMALGAMATED ZINCS—Best Made. 


Send tor Catalogue and Prices. 


 RPeckham’s 


SF 7 = 
Complete outfit for Actual Workshop Business’ 
Read what a customer says: ‘I do not see how you 
| can produce Lathes at such lowcost. The veloci- 
a pede foot-power is simply elegant. I can turn 
steadily fora whole day and at night feel as little 


tired as if 1 had been walking around.”’ Descriptive 
catalogue and price-list free. W. F. & Jonn BARNES 
Co. Address 216 Ruby 8t. Rockford Ill 


THE WELLINGTON BELT HOLDER. 














Lately improved “ 
Just the thing for 
shifting dynamo 
belts. Exceeding- 
ly simple. Belt 
stops when ma- 
chine stops 
Easily operated. 
Thousands in use 
The cost one 


fourth or less 
‘| that of clutches. 
Sent on approval 
Permit us to 
quote you prices 


W. B. SANTLEY, Wellington, Ohio, 


INTERCHANCEABLE ELASTIC MOTOR WHEELS JAS. L. JENSEN, Proprietor. 


Nos. 144, 146, 148, 
150, 152, 154 and 


156 GREENE S8T., 
mear 
Manhattan Avenue, 


Greenpoint, N. ¥. 
Manufactory of all kinds of 


Hard Porcelain 


ELECTRICAL 
~ SUPPLIES. 


The Body of Our Goods is Guaranteed 
NON-CONDUCTIVE. and is Suitable for 
al) Electrical Purposes. 


re 














iN 


Combine the greatest strength with the utmost efficiency and economy in the use of electric motors. Adapted to any DE. ys N 





ESS 


system and style of motor. Motor and wheels so secured to truck that they can be detached and removed by loosening only 
three nuts. heel webs interchangeable, and can be renewed at any car stable by any ordinary workman without removing 


motor from axle. Elastic wheels—prevent noise and crystallization of axles and motors, and give an easier riding car. 
Repairs to motor cars reduced to a minimum by the use of these improvements. AF Ww ba a oli 
: i i h 
INTERCHANGEABLE ELASTIC WHEELS IN USE ON THE FOLLOWING ROADS: Sie dnote the porsreak of naa pasts 


West End Electric Railroad, Boston, Mass.; Jamaica & Brooklyn Electric Railroad, Brooklyn, N. Y.; Port Huron Electric Railroad, Port Huron, sites in the lining membrane of the nose 





M 3h.; Scranton Suburban Electric Railroad, Scranton, Pa.; Citizens’ Electric Railroad, Elkhart, Ind.; North Fort Worth Land Street Railw 0. and eustachian tubes. Microscopic re- 
Fort Worth City Co., Fort Worth, Tex.; Akron Electric Railroad Co.. Akron, O.; Broadway & Seventh Avenue Railroad, Third Avenue Railrood. Bion search, however, has proved this to be& 
Avenue Railroad, Houston, West Street & Pavonia Ferry Railroad, New York, N. Y.; Brooklyn City Railroad, Bushwick Railroad, New Williamsburgh & fact, and the result of this discovery is 
Flatbush Railroad, Brooklyn, N. Y.; Essex Passenger Railroad, Newark, N. v.; North Hudson County Railroad, Hoboken, N. J.; Chihuahua Street Rail- that a simple remedy has been discovered 
way Co., Chihuahua, Mex.; Cable Tramway Railroad Co., Omaha, Neb.; Cincinnati Street Railway Co., Scuth Covington & Cincinnati Railroad Co., Cin- which permanently cures the most aggra- 
cinnati, O.; Troy & tansingbargh Railroad, Troy, N. Y.; Union Railroad Co., Providence, R. I.; Jersey City & Bergen Rauroad, Jersey City, N. J.; Water- vated cases of these distressing diseases by 
vliet Turnpike & Railroad Co., Albany, N. Y.; Lowell & Dracut Street Railway Co., Lowell, Mass.; Albany Railway Co., Albany, N. Y.; Union Depot Rail- afew simple applications made(two weeks 
way Co., St. Louis, Mo. apart) by the patient at home, A pamph- 

FOR DESCRIPTIVE CIRCULAR, TESTIMONIALS, PRICE-LIST, ETC APPLY TO let explaining this new treatment is sent 


free by A. H. Drxon & Son, 337 and 339 
King Street, Toronto, Canada. ‘ 





THE PECKHAM CAR WHEEL & AXLE CO. 239 BROADWAY, N.Y. 
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The incandescent Lighting System 
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WEDTINGHOUSE ELECTRIC = COMPANY, 


By Alternate Currents, 








EQUITY, SAFETY, ECONOMY. 


A Pertect Measuring Apparatus. 





THE SHALLENBERGER ALTERNATE CURRENT METER. 


| OVER ELEVEN THOUSAND OF THESE METERS IN ACTUAL USE. 


Lx i cca —— 
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COMPLETE ERT RAL STATION MAGHINERY. 





Dynamos for 500 to 5,000 Sixteen-Candle-Power Lamps. 
THE WESTINGHOUSE ELECTRIC co., 
PITTSBURGH, PA. U. SS. A. 


Boston, New York, Chicago, St. Louis, Cincinnati, San Francisco, 
Portland, Charlotte, Dallas. 
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Electric Light Plants 


INSTALLED IN 


Mills, Factories; Public Buildings, 
Hotels, Theatres, etc., etc. 


THE UNITED STATES 
ELECTRIC LIGHTING COMPANY 


(WESTINGHOUSE ELECTRIC CO., Lessees). 


MORE THAN ONE THOUSAND PLANTS IN OPERATION. 


CORRESPONDENCE SOLICITED. 


OFFICES: 
Equitable Building, New York City. 
Girard Building, Philadelphia, Pa. 


“The Rookery,’’ Chicago, Ll. 
American Central Building, St. Louis, Mo. 


Mitchell Building, Cincinnati, 0. 


328 Montgomery St., San Francisco, Cal. 
Kamm Building, Portland, Ore. 


Dallas, Tex. Charlotte, N. C. 
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HEADQUARTERS FIRE DEPARTMENT. 


Brooklyn, N. Y., Dee. 4, 1889. 











The Electric Gas Lighting Co., 35 Arch street, Boston. 

Gentlemen: Yours asking my experience with ‘‘ Samson” Battery received, and in reply I would state that in twenty years’ 
experience and use of batteries I have never found one that could equal it for open circuit work. Ihave replaced all local and open 
circuit (carbon) batteries (some five hundred) with the “Samson,” cell for cell. It has been in use in each instance over seven months, 
and is as good as on first day. One circuit, attached to vibrating buzzer, was left closed twenty-seven days, constantly working the 
buzzer without running the battery down. Very respectfully, 

(Signed) P. L. WATSON, Superintendent. 


eT  — ——— ——— —  ——————————————————————————————————— ——————————————————————————— —————— — 


PIERCE & THOMAS, GLASS BATTERY JARS 


Manufacturers of the Patent Thos. J. Woolcock’s Son Nickle 
Plated and Gold Bronze 


—SPEAKING TUBE WHISTLES,— 
Plain and Covered Mouth-pieces, Flexible Tubing, Improved 
Stamped Speaking Tube Elbows, Ete. 

No. 42 Cortlandt street, New York. 
TELEPHONE CALL, “‘NASSAU 672,” 





OF ALL KINDS. 


STORAGE BATTERY JARS 


A SPECIALTY. 








Samples furnished to interested parties free. All Jars warranted to stand any reasonable 


A NEW “CORLISS” ENGINE)" s0u~ caynun, salem, N. a. 
FOR ELECTRIC LIGHT PURPOSES. ; H. K. THURBER, ah ag ol q Tavton, Sacxeliiey ogee aE Vice-President. 
THE “FISHKILL” CORLISS ENGINE, | |\The Complete Electric Construction Company, 


Combining a Maximum of Economy, Efficiency and Durability. 14 CORTLANDT ST.. NEW YORK CITY 
a : 


FISHKILL LANDING MACHINE CO., Fishkill-on-Hudgon, N. Y. 
CONTRACTORS FOR ALL KINDS OF ELECTRICAL CONSTRUCTION. 


NEW CATALOGUES READY. 
Special attention F eae to Installing any and all kinds of 
lectric Light Piants. 


: ASHTON VALVE CO. |, spl 


The Ashton Noiseless Blow Back CLEVELAND'S 


Locomotive Safety Valve, ELECTRIC LICHT CUT-OUTS. 


The Ashton Lock Safety Valve, 
The Ashton Water Relief Valve. . 
Gang Switches. 
From 5 to 40 Amperes. 


QUICK MAKE AND BREAK 

















f 
E 
‘ 
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THE ASHTON VALVES Ssx¢ unt seater ine 
THEIR SAFETY VALVES S'zeptct ocr in tot 


Locomotive or Stationary. 


THEIR WATER RELIEF VALVES andisteam Fire Engines 


are the best now in the market Correspondence from 
Electric Light Com- 


panies Solicited. 





; Simple in construction, automatic in action, perfectly control- 
ling the pressure of the hose at whatever speed the engine or 
pump is working. 


271 FRANKLIN ST., BOSTON. | FOREST CITY ELECTRIC WORKS. 
BRANCH OFFICES: | W. B. CLEVELAND, Proprietor, 


CHICAGO, NEW YORK, 
218 LAKE STRERT. 9% LIBERTY STREET ' 188 Seneca Street, Cleveland, O 


THOMAS A. EDISON 


Says: ‘I have been carrying a Paillard Non-Magnetic Watch in my pocket and going around dynamos and other electrical appliances, where I have never been able to 
carry a watch without ruining it, and it has proved an excellent time-keeper. I consider Paillard’s Balance and Hair Spring a most wonderful and valuable invention, 
not only for workers around dynamos, but wherever accuracy of time is required.” PAILLARD NON-MAGNETIC WATCHES cost no more than other makes in 


equal grades, and are, without question, superior to any other make, 
FOR SALE BY ALL JEWELERS. t 











ELECTRIGAL TEST INSTRUMENTS. <s:estuee 


ei 


LARGE VARIETY OF TESTING APPARATUS SUITABLE 
FOR ELECTRICAL WORK. === } 


Our Standard Instruments are guaranteed as good as those of foreign 
manufacture, and are sold at more reasonable prices. 







SOLE MANUFACTURERS OF 


INDUCTION COLLS. 


SPECIAL PRICES TO SCHOOLS AND COLLEGES. 












WIEDEMANN DEAD-BEAT 


GALVANOMETER, E. S. RITCHIE & SONS, - Brookline, Mass, 


INDUCTION COIL, 
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THE BEGINNING OF THE END. 


Fiison Company Ststaned.  Westiaghowe Company Delete 





SAWYER-MAN PATENT DECIDED BY THE COURT TO BE A FRAUD AND ABSOLUTELY VALUELESS. 
Extracts from the Decision of Justice Bradley, Oct. 5, (889. 





Circuit Court of the United States for the Western District of Pennsylvania. 








} 
THE CONSOLIDATED ELECTRIC LIGHT COMPANY 
(WESTINGHOUSE COMPANY) © 


versus 


McKEESPORT LIGHT COMPANY 
(EDISON COMPANY). 


EXTRACTS FROM OPINION OF THE COURT. 


“ The great question in this suit is whether the patent sued on is valid, so far as involves a general claim for the use in electric 

-amps of incandescing carbon conductors made of fibrous or textile substances. If it is, the complainant must prevail. If it is not, the 
alt emg: tae IO 5 FG Sal) en «ssn Sh aah Saeh~ Mal 40 Up A>» Gh» sigh AE Ch sen < onsen Moke Be EM add e's «hn cee se Gc ces cdiec dls Basel 
lg “Ts the patent valid for such a broad claim? ‘The defendants contend that it is not ; first, because no such invention was set forth 
in the original application, but was introduced more than four years after it was filed, and after the same material had been used by 

Edison, and claimed by him in application for a patent ; secondly, because Edison, and not Sawyer-Man, was really the original and 

first inventor of an incandescent conductor made of fibrous or textile material for an electric lamp.” .. 2.0.0.0... cece eee cee eeeececeucs 

“It is very clear to us that in the original application for the patent sued on the applicants had no such object in view as that of 

‘’ claiming all carbon made from fibrous and textile substances as a conductor for an incandescing electric lamp. Nothing on which to 
| base any such claim is disclosed in the original application. We have carefully compared it with the amended application, on which the 


| No. 5, May Term 1888. 

{ On Bill and Final Hearing. 
| 

J 





patent was issued, and are fully satisfied that after Edison’s inventions on this subject had been published to the world there was an 
entire change of base on the part of Sawyer & Man, and that the application was ammended to give it an entirely different direction 
and purepans frome wind Baer Wh ee a oh Boe oie sow sn aes 06500 siipeige one: 0x nin eEed ob Oke Feces eee cespe s+ nmgeenn Bae 

“By an adroit amendment made in 1885, they say : ‘Our improvement relates more especially to the incandescing conductor, its 
substanee, its form and its combination with the other elements composing the lamp.’ The purpose of this amendment is obvious, 
er CO. one nner ss cena pent” vin ewue eee Terre owtiacennehnameenalaauiasthiienh: idditl as 5 3¢ Me alee 

“ The fact is that Sawyer & Man were unconscious that the arc was not new, and supposed that they could get a patent for it ; but, 
as their eyes were opened, they cnanged about and amended their application, and made the material of the conductor the great object 
—carbon made from fibrous or textile material. Compare the original with the amended application, as first stated in this opinion, and 


‘This testimony of Mr. Broadnax, which is undoubtedly to be relied on, ii connection with the letter just quoted, shows that the 
idea of claiming carbons made from fibrous and textile materials was an afterthought, and was no part of the purpose of the original 


application. The amendments relating to this new and broad claim were made afterward, in February and March, 1885.’’......... ..... 
“We are of the opinion that the changes made in the application in this regard were not justifiable, and that the claim in question 
TI nS ia ook i i eo as os a rales aii sa tie ierl iets as hada iia 


“We are not at all satisfied that Sawyer & Man ever made and reduced to practical operation any such invention as is set forth 
and claimed in the patent in suit. Their principal experiments were made in 1878, and perhaps the beginning of 4879. ‘The evidence 
as to what they accomplished in the construction of electric lamps is so contradictory and suspicious that we can with difficulty give 
credence to the conclusions sought to be drawn from it. We are not satisfied that they ever produced an electric lamp 
with a burner of carbon made from fibrous material, or any other material, which was a success.’’............... 

‘* The application for the patent in suit was not made until January, 1880, nearly or quite a year after all 
their experiments had ceased, and after the inventions of Edison had been published to the world.’’................ ... 

‘““The explanations made by the complainants for the delay in applying for the patent in suit fail to 
satisfy our minds that Sawyer & Man, or their assignees for them, have not sought to obtain a patent to which 
Sy Cry ee IT SGINNONN oo 5 sia i cicin:d s « util deine oc tadescemececccd buen pid dan ebibs «000 cannataeeien se ab ieababeiibeie ee 

« But, suppose it to be true, as the supposed inventors and some of the other witnesses testify, that they did in 1878 construct some 
lamps with burners of carbon made of fibrous material, and of an arched shape, which continued to give light for days or weeks or months; 
still, were they a successful invention ? Would any one purchase or touch them now? Did they not lack an essential ingredient which 
was necessary to their adoption and use? Did they go any farther in principle, if they did in degree, than did other lamps which had 
been constructed before? It seems to us that they were following a wrong principle—the principle of small resistance in an incandescing 
conductor, and a strong current of electricity—and that the great discovery in the art was that of adopting high resistance 
in the conductor with a small illuminating surface, and a corresponding diminution in the strength of the current. 
This was accomplished by Edison in his filamental thread-like conductors, rendered practicable by the perfection of 
the vacuum in the globe of the lamp. He abandoned the old method of making the globe in separate pieces, cemented together, 
and adopted a globe of one entire piece of glass, into which he introduced small platinum conductors, fastened by fusion of the glass 
around them, thus being able to procure and maintain perhaps the most perfect vacuum known inthe arts, In sucha vacuum the slender 
filaments of carbon, attenuated to the last degree of fineness, may be maintained in a state of incandescence without deterioration for an 
indefinite time, and with a small expenditure of electric force. This was really the grand discovery in the art of electric 
lighting, without which it could not have become a practical art for the purposes of general use in houses and cities.” 

‘¢ The principal and great thing described is the attenuated filament and its enclosure in a perfect vacuum.”’’, ... 

** We think we are not mistaken in saying that but for this discovery electric lighting would never have become 
a fact. We have supposed it to be the discovery of Edison because he has a patent for it. This may not be the case. 
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“4 It may be the discovery of some other person; but, whoever discovered it, it is undoubtedly the great discovery 
» in the art of practical lighting by electricity.’’...... Fino sda c'k-04 Ghcc Ga 064d 0ahcapanitaeds s€umn TE Gisccdet, bois toca 
__—si<‘awrsSSS THE «BILL MUST BE DISMISSED.” % 
PRICE OF LAMPS MUCH REDUCED. SEND FOR OUR NEW PRICE-LIST OF LAMPS. 





UNITED EDISON MANUFACTURING COMPANY, 65 Fifth Avenue. New Yora. 
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BERGMANN & CO. 


ALL APPLIANCES FOR THE 


EDISON BHBULBOCTRIC LIGHT 











Electric Light, Combination and Gas Fixtures. 


FIXTURES ADAPTED TO ANY SYSTEM OF INCANDESCENT LIGHTING. 


Catalogues, Special Designs and Estimates Furnished on Application. 


ARCHITECTS DESIGNS FAITHFULLY CARRIED OUT. 


—==——_ CORRESPONDENCE SOLICITAD, 


OFFICE AND WORKS: ( SHOW ROOM 
292-298 AVENUE B. | N E W YORK. 65 FIFTH AVENUH. 


T. W. WILMARTH & CO., 225 STATE STREET, CHICAGO, ILL., 


AGENTS FOR OUR FIXTURES IN THE NORTHWEST. 


THE ANGLO-AMERICAN ELECTRIC LIGHT MANUFACTORING C0, ove swim sexx 


C. SORLEY, Chief Electrician. 
MANUFACTURERS AND OWNERS OF 


The Sorley Storage Battery, 















The construction of the Element 
and the placing of the active ma- 
terial in the plates dry is entirely 
different from any other battery. 
We challenge the claims of any com- 
petitor, both as to efficiency, energy 
or durability, and notify the public 
that we are prepared to guarantee 
all users of this Battery against any 
assumed claims based upon any re- 


cent decisions, or any other claims. 





THE NEW SORLEY STORAGE BATTERY. 


SOME ADVANTACES OF THE SORLEY BATTERY: 


YIELD. qa PRORNS Ane OF CUBRENT. ~—Our battery will yield 90 to 92 per cent. of the | SIMPLICITY OF SER VICE.—They do not require an expert electrician to superintend them; 
current at pa a any_wan possessing sufficient intelligence to follow simple instructions can develop their best results. 
ERIOMITY OF CONSTRUCTION.—We can build them of any required size, as, WE Pi UARANTEE the life of the Battery for 10 per cent. per annum upon its cost for ten years. 
oul ko thelr uliar construction, they = not ae nor buckle. These batteries have been fully tested in practical use; the highest relia le endorsements as to 
ECONOMY IN USE.—They can be charged in two-thirds the time required by any other sys- ditaleney and merit have been received. Prices and particulars furnished upon application. Corre- 
tem. thus caaidiod the running cost of either large, or smal} plants. spondence solicited. ADDRE: 
APACIFY.-—They possess for each pound of weight a capacity of 544 ampére hours. ' 


o iries and orders for Massachusetts, Maine and New Hampshire should be addressed to the Eastern Electric Light and Storage Battery Company, Room 7, 
Central Block, Lowell, Mass. 

For Illinois, to ‘the Illinois Anglo-American Storage Battery Com y, 95 Dearborn Street. Binge, 3 

For Ohio and Michigan, to H. L. Brintnall, Secretary Ohio and Michigan Electric Light and Storage ttery Company, East Saginaw, Mich. 


- THE ANGLO-AMERICAN ELECTRIC LIGHT MANUFACTURING CO, TIMES BUILDING: NEW YORK OITY, 
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R. EDWARDS, ke LUNGR.  :[oee os)  STILWELL’S PATENT 


EDWARDS & CO., FEED-WATER PURIFIER AND HEATER. 


MANUFACTURING ELECTRICIANS. . (HORIWUN-AL ---L .) 


PATENT ELECTRIC BELLS, 
AUTOMATIC BURGLAR ALARMS, 
DOOR OPENERS, 
ELECTRIC ANNUNCIATORS, 
THERMOSTATS, 
GAS LIGHTING APPARATUS, | 
ETC., ETC. 


J 
Office and Factory: Fourth Ave. and 144th St, New York. ay , ; ; 
adi, aks tine Wiles Removes all Impurities. Entirely Prevents SCALE in Steam Boilers 


CATALOGUE ON APPLICATION, 


The LUNGEN BELL, Patented, stuwett «& + BIERCE, MANUFACTURING 00. 


ENTIRELY NEW IN CONSTRUCTION. _ . Ze are trea 
The Base and Cover are stam , and, having ribbed edges, | Aeourately Carefally Made 
are strong, ight and compact. Every piece is interchangeable, | Determined. by New Process. 
special machinery being used in its manufacture. 
The Armature, Hammer and = a — Adjosting Sociee® | | 
are com so that they cannot work loose e Adjusting 
Screw is held firmly by spring nut, and always remains as set. | ELECTRIC LIGHT and POWER sP ECIALTIES 


The Cover is made to spring on, and requires no fastening. The | 


. 
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| Shemini making it Dust and Insect prow ee et wv. = Gow SS, 8S See ee mE. 
-. fie ‘COPE _AN D, No. 30 CORTLANDT STREET MACNETISM IN WATCHES. 
NEW YORK, 
Selling Agent New York Safety Steam Power Company, 

ovvene & Se6%, tare oF All watches not specially ar kien from magnetism are more or less mag 

‘netic, and consequently must be more or less irregular time keepers. No per- 

UPRIG HT AN D HORIZONTAL STEAM ENGIN ES fection of construction and adjustment secures a watch against the mischievous 
FOR ELECTRIC LIGHTING SERVICE. effects of this universa! natural influence. In these days of the common use of 

DESIGNED FOR HIGH SPEED, HIGH PRESSURE AND HARD WORK. generators of electricity, watches are more than ever liz ible to become polarized, 
Excellent in Style, Finish, Performance and Durability. ‘even though they be not specially exposed to the immediate magnetic fields of 
Thousands in use. Thousands of References. Can meet any requirement from two to two |dynamos, motors, or other heavy magne.s. Watches may acquire a degree of 


hundred horse ve er. Corre ee nce solicited. 


| polarization through touching or being handled with magnetized tools, to say 
P. 0. ADDRESS, BOX 2551, 7 NEW YORK CITY. 


| nothing of the effects of the imperc eptible and comparatively unknown forces of 


natural polar attraction, Undoubtedly many of the puzzling aberrations of even 
FRIC q ION OLvWTC ’ CH 1 PULLE Y S jhe finest watches are due to these subtle influences. In watches the only de- 











S Yi al and sure is that which has been invent g g 
AND CUT-OFF COUPLINGS. ee which is radical and s s ted and applied by 
this Company _ It consists, in brief, of making the entire escapement, including 
balance and hairspring, of metals which are by nature wholly insensible to mag- 
> y x ‘ r - c 2 - ~ 
I OIN T'S OF MERI' . | fetism, E very other protec tive devic oc, $0 far as known, is either a partial or 


Vise-like Grip of Clutches, optionally Gradual or Sudden. 


5 te failure Yemagnetization ha: a p ae This safe- 
Large Friction Surfaces Prevent Undue Wear. ,complete failure. Demagnetizati has only a temporary effect. This safe 


Disengagement of Clutches is Positive. guard is inexpensive and may now be had in WAL’THAM watches of all grades. 
Pulley Shaft Automatically Oiled. Any WALTHAM watch already in use may, at trifling cost, be refitted with it. 
They have a Good Record, running through Five Years. Apply only through retail dealers. 


Experts are Invited to Examine Pecullarities, 


ECLIPSE WIND ENGINE Co.. | AMERICAN WALTHAM WATCH CO., 


| 


Grip of Clutches is self-maintaining. Send for New Catalogue. BELOIT, WIS. OF WALTHAM, MASS. 


EXCELSIOR ELECTRIC CO, 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


—_ MoTrorkrks 


FOR ARC AND INCANDESCENT CIRCUITS. 


WOUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION. 

















HIGHLY EFFIOIENT AND EOONOMICAL. OONSTANT SPEED UNDER ALL LOADS. 


— 





OFFICE, 115 BROADWAY, N, ¥, WESTERN OFFICE,: 1) EAST ADAMS ST., CHICAGO, 
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The SPRAGUE ELECTRIC RAILWAY SYSTEM. 


THE PIONEER OF SUCCESSFUL ELECTRIC RAILWAYS. 


The only award given for Electric Railways at the Paris Exposition of 1889 was a GOLD MEDAL presented to the Sprague Electric 
— and Motor Company for the most perfect System of Electric Railway Equipment. 



















WHAT ARE THE ESSENTIAL FEATURES IN ANY COMPREHENSIVE THE SPRAGUE COMPANY WILL GUARANTEE TO OPERATE A TEN-MILE 


ELECTRIC RAILWAY SYSTEM P 
THIRTY-CAR DOUBLE-TRACK SYSTEM WITH 
Main Feeders from Power Station. 


Main Conductor Feeding in Trolley Wire. Less Engine Power, 
Uniform Size of Trolley Wire, Less Dynamo Capacity, 
Independent of Length ot Line Less Weight of Conductors, 
or Number of Cars Operated, Less Loss in Distribution, 





AND WHY? Less Loss in Motors, 
; ly d 
Onan GPR See ae OR, IN WORDS THAT ARE UNDERSTOOD BY ALL WITH 
UNIFORM ELECTRICAL PRESSURE, 
Absolute Reliability of Service, More Car Miles per Ton of Coal Consumed, 
Non-Interference with one section by More Miles of Line with a Given Loss, 
interruptions upon any other. More Territory Covered by a Given Outlay, if 
FEATURES OF CORRECT MECHANICAL DESIGN OWNED EXCLUSIVELY More Reserve Capacity in a Given Plant ‘ 
BY THE SPRAGUE COMPANY. Than can be done with any other system. 


Centering the Motor on the Driven Axle. 


Flexible-Yielding Support for Relief of Strains. , “a 
Universal Movement of the Trolley Pots. No competitor of the Sprague Company can make a similar guarantee 


Single Lever Movement for Motor Control. and accomplish it to the letter. 





SPRAGUE ELECTRIC RAILWAY AND MOTOR 00, *='6 wi®Srot Sr 


PROTECTION IS AFFORDED 


Manufacturers, Contractors, and all 





employers of labor against loss aris- | 
ing from damages they may be called 
upon to pay workmen injured in their 








service. 

Evidence is procured, law and court 
fees paid, and settlements obtained 
in all such cases by and at the ex- 





pense of the 


— 204 auty FIELD ST, S ene , 
EMPLOYERS’ LIABILITY ASSURANCE CORP. (Lim.), of LONDON, ENG. fp ones Gin 


ENDICOTT & MACOMBER, Boston, Mass., Gen’l Managers U.S. Branch. 


San bt Bedes Bt 28 Central St., Borhen, Gen. Ag. for Mass., N. H., Vt. and R. 1.; Kirby & NEW YOR K, 34 DHY STREET. 


Dwight, 51 Cedar St., New York, Gen, . for N Tattnall Pauldin & J. G. Hooven, 411 


and 413 ‘Walnut St., Philadelphia Pa. = Agts. for Pa.; Geo. A. Gilbert, 226 and 228 La 
FOR ELECTRIC LICHTINGC STEAM PLANTS 






Salle St., Chicago, Gen. Agt. for Ilinois. 


PAISTE ELECTRIC SWITCH 


INCANDESCENT WORK. 


An instantaneous make and break movement 
uncontrolled by the handle, made entirely of 
sheet (not spring) brass, the latter not entering 
into its construction; therefore, though it may 
be heated by poor contact caused by corrosion 
or dirt, its usefulness will not affected 
thereby. Send for illustrated circular and 
price-list. 


H. T. PAISTE, 


1206 CHESTNUT 8T., A NEW SPECIAL PAMPHLET 
PHILADELPHIA PA. 'nigeww i; 


Sent upon application : Fa “ 
SHELLING AGENOCINS: 


New Kngland Mpclngive—vew Englend File PRoctric o Suppl Co., » 86 John St., Bridgeport, Conn. 

sclera Ney ig OS Jahn HENRY R.W 
Cntenge, Hil.—Electrical Sup > An y, in ‘Randolph Street. 

ansas City. Mo.—Electrica pa upniv Cemrany NEW YORK 


St. Louts, Mo. Southern iklectric al Supply Co., 310 N. "Thi ird S 
St. Paul, Mina. 2Nw. WwW. Klect. ical Constrnetion and Supply Oa., Globe ‘Ruilding. Boston Philadelphia Chicago St Louis St Paul San Francisco 


3HL 
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WANTED. 


Position by an Electric Railroad Superin- 
tendent with three years’ electric railroad ex- 
rience, to take effect on or after Jan. 1. 
ferences, present company. 
Address r é. B. 
Care THE ELECTRICAL WORLD, New York. 


WANTED. 


Position by a Practical Electrician; 14 
years’ experience in the manufacture of 
dynamos, lamps, telegraphic and other clec- 
trical instruments. 

Address E. M. F. 

Care THE ELECTRICAL WORLD, New York. 


WANTED. 


Position as Superintendent or Foreman of 
electric light plant; understands inside and 
outside construction thoroughly, both arc 
and incandescent alternating systems. Per- 
fectly sober and reliable. Will be at liberty 
Jan. 1. Present onan Address 





, 
Care THE ELECTRICAL WORLD, New York. 


WANTED. 


A first-class instrument maker at once, 
Address, stating experience and salary 


wanted, 
T. D. BOTTOME, 


White House Mills, Hoosick, N. Y. 


WANTED. 


A gentleman possessing a mechanical and 
electrical knowledge, with inventive ability, 
desires a position where competency, reliabil- 
ity and business energy would be appreciated. 
Address, stating nature of position to 
filled and remuneration, P., 

12 Record Office, Boston, Mass. 


WANTED. 


Situation as Superintendent or Foreman, to 
take charge of an insulated wire company. 
Twelve years’ experience. Address 

CABLE, 





Care THE ELECTRICAL WORLD, New York. }, 





An engineer and electrician wants position 
as Superintendent of an electric light station 
using both are and incandescent systems. 


Reference. Address 
E. & E., 


Care THE ELECTRICAL WORLD, New York. 


WANTED. 


Position as Superintendent or works 
Manager. Twenty years’ mechanical experi- 
ence; six years’ experience as superintendent 
of company manufacturing dynamos, arc 
lamps and complete electric light installa- 
tions, employing about 200 men. References. 
Address SUPERINTENDENT, 

Care THE ELECTRICAL WORLD, New York. 

WANTED. 

Open for engagement, an electrician and 
mechanical engineer, who possesses a com-~ 
plete system of electric lighting. Dynamos 
from 25 to 700 lights. High efficiency; abso- 
lutely automatic in regulation, and_ cheapest 
machine to build in the market. No experi- 


ment. Address MAGNET, 
Care THE ELECTRICAL WoRLD, New York. 


WANTED. 

One hundred thousand Dynamos and Motors 
to build by contract. Twelve years’ experience 
and the best of facilities. Correspondence 
solicited. Experimental work done by the hour 
by competent help. 

BRADY MANUFACTURING CO., 
York and Washington Sts., 
Brooklyn, N. Y. 


FOR SALE. 
Electrical Supply business in a growing 
prosperous city. 








Address SUPPLY BUSINESS, 
Care THE ELECTRICAL WORLD, New York. 
FOR SALE. 


Twenty cells, Roberts-Brevoort’s single 
cup batteries (new). For sale cheap. Make 


an offer. Address 
R. B., 


Care THE ELECTRICAL WORLD, New York. 


FOR SALE. 


Majority of shares in important Electric 
Tramway Concession (15 miles) to be sold for 
cash. Apply to 

Mrssrs. LAST & SONS, 
Solicitors, Albert Buildings, Queen Victoria 
Street, London, England. 


“FOR SALE. 


One 35 h. p. (814 in. « 10 in.) Armington & 
Sims Engine. 

One 50 h. p. (94 in. x Win.) Armington & 
Sims Engine. 

Two 60 h. p. (1014 in. x 12in.) Armington & 








“Sims Engines. 


One 55 h. p. (10 in. x 12 in.) New York 
Safety Engine. 

All the above are practically good as new, 
having been taken in exchange for larger 
Armington & Sims Engines. 

E. P. HAMPSON & CO., 
36, Cortlandt St.,.New York. 


BLISS & BELL, 


GEORGE H. BLIss. Dr. Louis BELL. 


ELECTRICAL EXPERTS AND ENGINEERS, 


Office, 612-614 Temple Court, 225 Dearborn St., Chicago, Dl. 
CLARK 


Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. ¥. 
ARC LIGHTING APPARATUS A SPECIALTY. 


Flectrical Brass Castings. 


Journal Bearings, 
Polishing and Plating. 
J.J. RVAN & CO. 72 & 74 West Monroe St., Chicago, Ill. 


W. J. BUCK, SONS & CO., 


MANUFACTURERS OF 


GAS, ELECTRIC & COMBINATION FIXTURES 


RETAIL SALESROOMS AND MANUFACTORY : 
411, 413 and 415 NORTH EIGHTH STREET, 
PHILADELPHIA, 


“ CLARK” 


Insulation Guaranteed wherever Used, Aerial, Underground or Submarine. 


In a letter from the INSPECTOR of the Boston Fire Underwriters’ Union, under date of 
March 29, 1886, he says: ‘‘ A Thoroughly Reliable and Desirable Wire in every 


Brass Patterns, Models, 





THE WIRE. 


repared, and is 


The rubber used in insulating our wires and cables is specially chemically 
remain flexible 


guaranteed to be waterproof, and will not deteriorate, oxidize or crack, and wil 
in extreme cold weather, and not affected by heat. The insulation is protected from mechanical 
injury by one or more braids, and the whole slicked with Clark’s Patent Compound, which is water, 
Our insulation will prove durable when all others 
We are prepared to furnish Single Wires of all gauges and diameter of insulation for Tele- 
graph, Telephone and Electric J.ights from stock. Cables made to order. 


EASTERN ELECTRIC CABLE COMPANY, 


61 and 63 Hampshire Street, Boston, Mass. 
HENRY A. CLARK, General Manager. 


oil, acid. and to a very great extent fireproof. 


HERBERT H. EUSTIS, Electrician. 








CEORCE CUTTER, 


ELECTRIC SUPPLIES, 


80 Adams St., Chicago. 


BERNSTEIN NEW 


LAMPS 


CELEBRATED 


SIMPLEX 


FOR SALE. 


4 Weston Dynamos, 500 volts, 35 ampéres. 

1 Electro-Dynamic Dynamo, 1000 volts, 37 
ampéres, complete. 

4 Weston Hand Regulators. 

1 Weston Automatic Regulator, 

250 Sawyer-Man Lamps, 16 c. p., 60 volts. 

75 United States Lamps, 16 c. p., 110 volts. 

30 United States Lamps, 125 c. p., 150 volts, 


ap 

Mogul Sockets, United States. 
200 Keyless United States Sockets. 
50 Thomson-Houston Key Sockets. 
30 Rheostats, about 30 ohms. 
24 United States Reflectors. 


Address HATZEL & BUEHLER, 
29 West Twenty-Sixth St., 
New York. 


WANTED. 

One No. 12, one No. 6, one No. 3 Edison 
dynamos, 

Two 30-light Indianapolis Jenney dynamos 
and lamps. 

One 5-light Are Dynamo. 
_ Three Ball Dynamos and Lamps, 25 to 50 
lights capacity. 

en Doublé American Lamps. 

Ten Double New Style U. S. Lamps. 

Twenty Double Indiana lis Jenney Lamps. 

One thousand Edison Key Sockets. 

One thousand Westinghouse Key Sockets. 


FOR SALE. 


Four 20 arc light American dynamos, with 
80 single lamps. 
One 3 arclight American dynamo, with 3 


~— aap 

1 eng e Fuller arc lamps. 

One 8-light, one 10-light, one 40-light, one 
100-light incandescent dynamos. 

All are in good working order, and will be 
sold cheap. 


ROSE ELECTRIC LIGHT SUPPLY CO. 


421 Commercial Building, 
St. Louis, Mo. 


72 SHAVER MULTIPLEX TELE- 

| PHONE. Copncity for private lines, two 
miles. TRUNK LINES, comprising several 
telephones upon one circuit, and EXC NGES 
for short lines, switching direct one station with 
another. The only mechanical Phone which 
works during rain and wind storms. Agents 
Wanted. THE SHAVER CORPORATION 
78 Cortlandt Street, New York. 





Chas. Cuttriss, Electrical Expert. 


20 Years’ Practical Experience. 


Electrician to the Commercial Cable Company 
Mackay-Bennett Cables). 
. ; Specialties: 
Suomarine and Underground Cables and Con 
duits, Electrical Recording Instruments 
and Electrical Testing Inventions 
examined and developed. 
Address Room 116, Drevyel Building, 
Wall and Broad Sts., New York. 


‘Butterworth, Hall, Brown & Smith, 


Attorneys and Counselors at Law, 
SOLICITORS OF PATENTS 


| WASHINGTON : 606 Eleventh Street, N. W. 


CHIcaGo: 25 and 26 Honoré Building. 
BENJ. BUT eee 
ate Commission r ° 
BENTON oe wall. i a ee 
ate Commissione f Pat . 
FRANK T. BROWN, oy = 
Late Prin. Examiner, U. 8. Patent Office. 
A. P. SMITH, Mechanical Engineer. 


DO NOT GALL 


At No, 429 Walnut street, for I have removed 
to Room 714, Girard Building, corner Broad 
and Chestnut streets, Philadelphia, where I 
am prepared to furnish specifications and 








Weatherproof 


T 
SHA 


For Are Cireuits. 














SOLE AGENTS FOR 


Ayrton & Perry Ammeters and Voltmeters. 
Sir William Thomson’s Standard Ampére Balances. 

Sir William Thomson’s Multicellular and Vertical Electrostatic Voltmeters, 
Carhart-Clark Standard Cells. Chloride of Silver Testing 
Tachometers. 
Speed Indicators. Thomson Galvanometers. 


Reading Telescopes. 





Cardew Voltmeters. Condensers. 


Carpentier Ammeters and Queen’s Combination 





Voltmeters. Testing Sets. 


Queen’s Standard Resistance Box and Bridge Wound with Platinoid Wire. 
Queen’s Laboratory Resistance Box and Bridge Wound with Platinoid Wire. 
Queen’s New Pattern 100,000-ohm Box in ten subdivisions. 

We pay special attention to Recalibrating Ammeters and Voltmeters, 


JAMES W. QUEEN & CO., *” 





924 CHESTNUT STREET, 
PHILADELPBIA, } 


drawings of any class of electrical work. 


Cc. M. BLANCHARD. 





—— 


ALUMINUM, $2 PER POUND. 





STANDARD ELECTRICAL TEST INSTRUMENTS, | | cpsx:2wceiietzaien oxen 


A., offer commercially pure aluminum 
as the following rates at Pittsburgh, 
a. : 


Lots of 1,000 Ibs. and over... .$2.00 ® tb. 
Lots of 500 lbs. and over ..... 2.25 # tb, 
Lots of 100 lbs. and over..... 2.50 ® tb. 


Metal guaranteed to be equal in 
quality to the best metal manufaet- 
ured by any other process. 

Prices on sheets, wire, tubes or cast- 
ings given upon application. 








Tepe ene 
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TH TOUR HLEOTRIG. 00, Pm eth, ce 
THE JULIEN ELECTRIC TRACTION CO. ‘stontee ROGON SY 


OFFICES: 120 BROADWAY; NEW YORE. 





"THE PLUME & ATWOOD MFG.CO, CHARLES R. VINCENT & CO. 


adda ate BALL HIGH-SPEED AUTOMATIC CUT-OFF ENGINES, acess of 2ecusvon 
SHEET AND ROLL BRASS AND GERMAN SILVER. | ‘wanwrieut copper CORRUGATED TUBE FEED-WATER HEATERS. 
Brass, Copper one German vet Wire, Telephone Bells, etc. Steam Boilers, any style of 


ei ae ei eee 
71 Pear! St., Boston. 18 Murray 8t., een We is 115 Lake St., Chicago. Best Fle ctric Bell | 
Factories at Waterbury and Thomaston, Conn. . On p ar QT, een 
oe eeeeeOeeeleCCeEEele=_eE_eE=_ee6S_73V—————_o— 

















I> The PARKER-RUSSELL MINING & M’F’G CO. BUY ONLY INSECT AND DUST PROOF BELLS. 
~ 4% - ROOMS, 200 and 202 codibb in Get: % . 
AMERICAN CENTRAL BUILDING, re 
waneres BA WILDT £60, - s3Mimys.tw tm QS = | 








wromncouriiscneocouer Magazine Fuse BOX: » 
MMR|ELECTRIC HEAT REGULATORS, = xew ruse | 





coal, sav — a saves labor. Is put in Circuit by Turning Insulated | 
Automatic, pric rg ab aii In re throughor . 
he house. No heater « omyple ete withor mit ‘it. ace m1 be. ssemeare to on KD ND 3 Knob outside of Box. 
= — apparatu Try « and be convince Tf ur town, write 
oe ites foateke ciren ular and prices. 
f Beware of Ohe eap Electric Infringing Apparatu , 
i Agents wa nted and © ge miagemes oa > solicited . 
ww. Ss HILL, 


See our advertiser » January “Century.” « 


at Te & | 
of CONSOLIDATED TENPERATURE ‘CONTROLLING COMPANY|1ss OLiveR sT., BOSTON, MASS |f Ii emd. 
il 





Ses see Manufactu of 


NEW ENGLAND BUTT 6 0. Hill’s Double-Pole Switches, Arc Lamps, 
sy Cut-Outs and General Electrical 





i 
| 
' 

i ililitaieai don Serene cence eee ESD | : 








PRM NIE OE. a Apparatus. . C 
BRAIDING MACHINERY Do you WANT to ECONOMIZE ‘your Fue Bills? 
FOR COVERING what is the need of our making argu | i 
perees. TeeEtes, Compounp CONDENSING ENGINES, | | 
Electric ‘a Wire. As compared with 


HIGH PRESSURE? 


ies Single and Double me Bt we sll th 
BRAIDERS McINTOSH %& SEYMOUR ENCINE, 


Of both types, as being the 
OF EVERY DESCRIPTION 
3 BEST PRODUCTION OF MODERN ENGINEERING. 
For Silk, Worsted and Cotton Brald. 


Re a Verrier. Large Gear Braider. FINE CASTINGS A SPECIALTY, J. A. GRANT & CO., 243 FRANKLIN ST., BOSTON. 


Molded Mica Insulators <-~~- 


~~ 


oo ae r eas 
nn HEAR a ia RIS EMA NN itt NR aN a 
























GOULD & WATSON CO. 8 
36 Hartford St., Boston, Mass. ’ ith Hl : 
All Kinds, Size MICA, trical Pu Wa | J Xl : 
TROLLEY WIRE INSULATOR. t@-FOR STREET CAR “aoroen, we a: COMMUTATOR BRUSH HOL DER. . 
The INT ERIOR ELECTRICAL CONDUIT 00, | & 


154 and 156 West Twenty-seventh Street, New York. 


A New and Improved Method of Fitting Buildings with Insulated Tube Conduits to receive Wire for any Electrical System, combining advantages of 


SAFETY, DURABILITY, ECONOMY, ACCESSIBILITY, CONVENIENCE, 


Samples, Price Lists, Catalogues and Instructions Mailed on Application. 





For Description of this System see **‘ The Electrical World *’ of November 30. 


Address THE INTERIOR ELECTRICAL CONDUIT CO. 154 and 156 Wost Twenty-seventh Street, New York, | 
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PH'TTINGHLIL, ANDREWS & CoO., 
ELECSEIC LIGHT and ELECTRIC RAILWAY SUPPLIES 


SOLE AGENTS FOR THE 


DAVIS PATENT TREE INSULATOR. 



















K. W. Cut-Out Rosette, Porcelain. The ! Slinpieet and Cheapest Tree Insulator Made. K. W. Cut-Out Rosette, Wood. 





The K, W. Cut-Out Rosette is known : the Atlantic to the Pacific. Any Electric Light Station without this article in stock is not complete. Order them of your dealer and insist 
that you get the K. W. Trade supplied b 


PETTINGELL, ANDREWS & CO. 192-196 Summer St., Boston, Mass. 


CELLULOID TRIMMINGS =§$-BRIDGEPORT ~ 
For Electrical Purposes. MACHINE TOOL WORKS, 


E. P. BULLARD, Proprietor, 
4 om BRIDGEPORT, CONN. 


| FOR IMMEDIATE DELIVERY. 


A full assortment of all styles Buttons, Enobs, Push-Buttons, Shells, etc., 
in Ivory, Black and Plain White. 

Specialties of all kinds made to order. 

Samples furnished on application. Send for prices to 


CELLULOID NOVELTY CoO., 


313 and 316 BROADWAY, N. Y. | 


JOHN STEPHENSON COMPANY, LIMITED, 
NEW YORK. 
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SCREW MACHINES, BRASS LATHES, 





THIRTY-SEVEN AND FIFTY-ONE INCH 
BORING AND TURNING MILLS 


Street _Cars — ‘Electric Motors:| In Process of Construction. 
















TELEPHONES FOR EXPORT!!! 


For South America, Central America and West Indies, 






BLAKE” Transmitters and patented Telephonic Apparatus. 





Genuine “BELL” Telephones and 









ORDERS MUST BE ADDRESSED TO 


The Tropical American Telephone Company, Ltd., 


95 MILE sT., BOSTON. MASS., 


Or 18 CORTLANDT ST., NEW YORK COITyY, 
SEND FOR NEW ILLUSTRATED CATALOGUE AND -PRICE-LIST, 
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PERIMENTA} ft Jonesd.br 


WORK mm seresaite. Mention ic Penare 


ELECTRICAL SUPPLIES 


of every description 
AT REASONABLE PRICES. 


Manhattan Electrical Supply Co., 
Catalogue free. 26 Church St., N. Y 


ROOT 
Electric Gas Lighter. |. 


By this system of electric 


eolitng i cna Sas  & B, ELECTAIC MANUFACTURING CO. 16 High St., Brooklyn, N. ¥ 


+ 


Regulation being automatic, requires no skill 
torun them. With improved Magnetic Self-Oilers. 
The advantages over other motors and dynamos: 
The field magnets are of the softest bens iving | Bae 








penditure of very few watts; enabling the use of an 


from sparking. Investigation carefully invited. 





Seat tat a nh APR ee AR A 


PRICE 


waster are dispensed with. | 
Each lighter is couplets and ; 


8 independent. Full informa- | 
| tion will given on application. | 


Liberal terms to agents. 


ROOT ELECTRIC GAS LIGHTING CO., 
Rooms 612-614, 225 Dearborn St., Cuicago, IIL. 








Your Boiler is the life of your establishment, there- 
fore protect it! 


B E L L ° We will remove and prevent Scale in any Steam Boiler, and 
ask no money until you find our remedy to work to your entire 
Send for Catalogue and Trade satisfaction 


-rices. 1 WE USE NO ACID! 


J. ELLIOTT SHAW & CO., The Chemicals we use will neutralize Acid, Sulphur, and Min- 


LM a ON 3 gk SA a NA IT a EE oe Ra a oa 





__58N. 7th St., Philadelphia. | eral Waters, and will not only protect you from Boiler Scale and 





Oxidation of Iron, but from corrosion in every form, such as 
GROOVING, PYPrinGc, and WASTING OF IRON, which causes so many 
explosions. If you will protect your Boilers from the above-named 
destructive agents, then with a reliable engineer there will be no 
occasion for a boiler explosion, and the money saved by the use of 
our Componnd will more than pay the cost of it in every case. 
This article has worked its way into favor entirely upon its 


ra 








i can refer to our customers in every steam-using locality from Maine 
to the Pacific Coast. More than thirty thousand manufacturing 
establishments, in the United States and Canada alone, are now 
using our Compound, mauy of whom, using a number of boilers 






REFLECTORS, 
SS 18&20 “% 
MOORTLANE Sx 


i SRE 








ij’ i} 





mend Lord’s Compound as the only reliable article to prevent 
corrosion in boilers, and as a safe remedy for incrustation ; and as 
a proof of this fact, we will send any of these books by mail, free 
of postage, at publishers’ price, or free of cost with a barrel of 
Compound. 


A VERY USEFUL 00K ON CARE OF BOILERS FREE, 


Also our circular, with full particulars of the Compound, on request. 


Address, GEO. W. LORD, 
316 UNION STREET, PHILAD’A, PA. 


AGENTS WANTED EVERYWHERE. 


*, 
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LINES 


armature of extremely low ‘resistance, meaning a| Msaf LIGH Tan ' 
high efficiency, close tion, absolute freedom AMATEUR marae OUTFITS 


Catalogues sent on application. 4) oaths Sueaeeal 





merits, without sending out a single man to solicit orders, and we Full size. 


Clee Alte 
a magnetism or intense fields with the ex- WHITE 








MODELsnds wixron R, & B. ELECTRIC MFG. COMPANY, | ite sireriors piace mention 


that you saw their advertisement in 
CINCINNATI, @. 16 High Street, Brooklyn. Manufacturers of THE ELECTRICAL WORLD. 


Constant Potential Incandescent Circuit) Telegraph and Electrical Supplies. 
MOTORS 1-8 TO 25H. P. | maneal Work and fins tonsa wasting” Beak Tt: 


Dynamos for Any Number of Lights, | 2i2'26porear: tose hst you mention this paver 





TIA a 


DRAWINGS 
ON BLUE 


&C. IN 
ae 


O35ARCH S 


f HILADELPHIA aN 





SPEAKING TUBES 


ALL STYLES OF 


Alarm pu histles, Bell Tubing 


bows in every size 
and variety. 


Electrical Supplies. 
Owen Walsh, Mfr. 


non vriyy MOANGER PREVENTED! =" 








Door Spring 
Open or Closed Circuit, 


Simple in construction, durable 


and positive in its action. 
Patented Sept. 10, 1889. 


E. M. CARHARTT. 


18 Custom House St., Providence, R. 1 





DETROIT 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box 
Bells, Burglar Alarms, House An- 
nunciators, Fire-Alarm Boxes, 

Pins and Brackets, 


order it by the ton. 
Authors of the best works on Steam Engineering now recom- ; 


INSULATHD 





Patent Safety Water-Tube Steam Boilers. 
No Oast Iron Parts. All Plate Steel. 


and fuel. Manufactured Pests tey in the east and west. Send 
for illustrated catalo,ue. 


706-708 Bank of Commerce Building, St. Lowls, Mo., or 


ROBERT MM. HUSTON, 
239 Wroadway. Room 4, New Yorr. | Batteries Guaranteed for Three Years. 














, 











45 BROADWAY, NEW YORK. 


ce” Send tor our new 1889 Catalogue, end if in the trade inclose business cerd for discount sheet. 





Magnet, Telephone and Electric Light Wire, 


GENERAL OFFICES AND FACTORY, 


DETROIT. MICH’ 


fasweant wns TOR AGE BATTERIES 


Especially designed for Surgeons’ use for cautery work and headlights 
for operations of throat, ear, etc. 


SEND FOR CIRCULARS. 





Patent Needle Annunciators, Burglar Alarms, Electric Bells, Bronze, Nickel and Wood Pushes, Door 
and Window Springs, Electric Matting, Automatic, Ratchet and Hand Light Burners, 


© 

ma, by 
o Ss = ; Spark Coils, Keys (Wood and Nickel), Compound Pushes, ete., ete. ; = 
a a a | leeolitaeivemcieh nl re me — 
SE“ Ss eg | FRANKLIN S. CARTER. CHARLES M. WILKINS. E. WARD WILKINS. | SE F © 
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=x f* Le | | | 8 es & 
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< ck > = ss | MANUFACTURERS AND DEALERS | SS “ e = 
eseesece? | aes 
Zags 3 5 5 ELECTRICAL SUPPLIES. | 2 

= ~ e MQ 

+ Zucs - 2 SOLE PROPRIETORS PATENT NEEDLE ANNUNOIATORS, | s r = = 
i ia =i 114 South Second Street, a be Pe 
25s ¢£2 2 ESTABLISHED 1867. PHILADELPHIA. | 5 2 2 
x s > + — oe a . s 
- «.« © & @ in Pos 
2 -. Z = Door Pulls and + ebaileaia Automatic Drops, Magneto Bells, Buzzers, Bat- ~~_ ‘ 
teries (all kinds), Foot Pushes, Pear Pushes, Desk Pushes, and all Supplies for Electic Bell Work ss 
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Hiconomical Arc Lamps 


——_—_—_— F 0 R ————_- 


INCANDESCENT CIRCUITS. 


Electrical Contractors Can Make Money by Handling These Lamps 
For prices and information regarding our new and improved 


Multiple Arc, Multiple Series and Search Lamps, 


Address Please state System and Voltage Used. 


a ws TH HLBCERIC CONSERUGHION 4 SUPPLY G0, 18 ortunt Sra, Naw York Gi. =~ 
“zane CREOSOTING WORKS. : oe: - ‘asi swam 


ey nhaoiand OIL. AND CREOSOTE COMPANY, Wilmington, N. C., furnishes creosoted piling and lumber of all kinds cata eek - E. Jones & Bro. wOincinnett. O 
impregnated with best quality refined heavy Wood Creosote Oil of their own manufacture, free trom avids and unequaled in | It is important tous s that. you mention this paper 
crevsoting efficiency for preservation of wood for all purposes. ae _ 


SPECIALLY ADAPTED FOR UNDERGROUND CONDUITS. 
Inspection Invited. Send for Descriptive Pamphlet. 








,| Telegrapn and | Electrical Supplies. 














We Do Not Sell Electric Supplies, Fountain and Stylo Pens 
a 
WE MANUFACTURE THEM UNDER CONTRACT ee er pe 


Everything Electrical, from the ordinary Push-Button up to the finest and Most Delicate Apparatus, Best Writing Pen Ever Offered to the Public 
PRICE WITHIN TH 
U sequaiea: for Business or General ¥ Writing. 


Electric Light, Telegraph, Telephone, Fire-Alarm Supplies. THE VAR EPENDENT PENi 14 Kt.GOLD 
SURLY CHAS, ete erie dO Remand ee eae a ee 
— JAS. J. MURRAY & CO. a Gaais Wasa. 
= J. a ULLRICH &«€ CO., 
MURRAY FLINT GLASS WORKS, 106 Liberty St., New York, 


Trenton Ave., Culvert and Waterloo Sts. PHILADELPHIA, Pa., 


MANUFACTURERS OF 














Send for spar Circular. A Trial Order Solicited. 












Are and Incandescent Globes and Shades of all shapes J dogs 
ese nT an 
ROOT'S WATER TUBE SECTIONAL STEAM SOILER He 


CHAS. E. ASHCROFT, 


THE ELECTRIC LIGHT COMPANIES 49 Mason Building, Boston, Mass 


of Cincinnati, Louisville, Columbus, St. Paul, Vv. MERRELL, 
Detroit, Philadelphia, Jersey City, 149 N. Third St., Philadelphia, Pa. 
and many others. SMITH & KNAPP, - 


62 South Canal St., Chicago, Ill. 


i JOHN 8. MOORE. | 
1 ay 169 Gravier Street, New Orleans, La. | 


<3 = == = - — = ~ 
Root’s Sectional Safety Boiler. 28 Cliff Street. New York. 


SPRINGFIELD, O., OR 110 LIBERTY ST., 


JAMES LEFFEL & CoO. 


MANUFACTURERS OF 


ARC and INCANDESCENT DYNAMOS and MOTORS. 


ARC LAMPS MADE TO ORDER. GENERAL ELECTRICAL REPAIR WORK. 


Davis Arc Light Cut-Outs. Pole Steps. Telescope Switch-Board Plugs and Sockets. Fuse Boxes. 
Hanger Boards. Dynamo Brushes. American Arc Lamp Supplies. Incandescent Lamps, 


FACTORY, 355 CONGRESS STREET, BOSTON. 


The HEISLER Patent Long Distanee Iaeaniesent Eletri Light St 


UNEQUALLED FOR DITRIBUTION OVER WIDE AREAS. 
SPECIALLY ADAPTED FOR 


nreet, Commercial & Domestic Iiumination from CentralStatiols¢_— “ 


PLANT MAY BE LOCATED WHERE POWER CAN BE SECURED 
CHEAPEST, EVEN IF MILES DISTANT FROM THE LIGHTING. 


Safety, Reliability and Financial Success Full ! Demonstrated. Plan of Wiring the 
Simplest, Cheapest and Most Efficient. 


Strictly Series Noted for the Ene and Beauty of the ie Khas t, Lamps 10 to 100 candle power. Long 
Life without Blackeni ung Greatest Production of Power per Horse Power. Dynamo 
Self-Contained and Perfectly Automatic. Send oe Cirewar. Correspondence Solicited. 


HEISLER HLECTRIC LIGHT CoO.,. 


809-817 SOUTH SHVHNTH ST., st. LOUIS MO. 
Awarded he Highest Distinction, a Gold Medal by the Internation- {hora 


al Jury at the Universal Exposition, Paris, 1889. FISTORE. 
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INSULATING PAPER.|P. & T. ARC SWITCH 


WATERPROOF PAPER for INSULATING ELECTRIC WIRES, ABSOLUTELY FIREPROOF. 


I F. W. BIRD & SON, EAST WALPOLE, MASS. Best and Cheapest Arc Cut-Out Made. 


~ GHARLES H. DAVIS, C. E., 
ELECTRICAL ENGINEER, 


120 BROADWAY, NEW YORK. 
308 WALNUT STREET, PHILADELPHIA, PA. 


“Telegraph. POL ENS Flectric Light PHE'?.&7” BLECTRIGAL MEG. CO 


ORDERS PROMPTLY FILLED FROM OUR MONROE YARD. 9 and 11 Deugiass St., Bufflalo, N. ¥. 
| FF. Ss. STERLING & CO., Monroe, Mich. PATENT APPLIED OR La __ CORRESPONDENCE § SOLICITED. 


CORRESPONDENCE SOLICITED. = aa - — epee tachi 
. - : sll 4 
Foot and Power 
Our Lathes are carefully and accurately built, and N 
to Electrical . ; 


——-—-MANUFACTURERS OF— 


























Circuit cannot be opened in switch. A break of ONE 
INCH through air. Cannot be connected 
up wrong, thus doing away with danger 
arising from incompetent workmen. 








MANUFACTURED BY 























fully guaranteed, and are especially adap 
Works, and to the use of Electricians generally. .Write 
for Catalogue. 


THE SEBASTIAN-MAY CO., 
163 W. Second St., Cincinnati, oO. 
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INGOTS, CASTINGS & MANUFACTURES 


3 | | la UR Le LU Aa aaa am hea 
. 512 ARCH ST. PHILADELPHIA Pa.U.S.A 
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Electric Light and Power Machinery. 






2218-2220 Emerald Street, 7 
Philadelphia, Pa. 5 










ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
| Tay OF THE U.S.PaATENT 


—— 


We make a Specialty of # 
Small Machines 7 


Five lights and upward. 





































CARLOS BRAGA & CO. 


117 RUA DE OUVIDOR, RIO DE JANEIRO, BRAZIL, 8. A., 


; Electricians, Contractors : ares one 


Or Al pueeiaerenet Goods. Illustrated Price-List. 


Experimental Machines of all 
kinds made to order. 


ALSO 


HAND POWER MACHINES. 











The most valuable of any single book belonging to the literature of HOUSTON’S “ Multum in parvo, and will prove an invaluable reference book 
Klectricity.”—R. L Curtiss, Mendota, Ml. to both students and professionals.”—F. W. JONES, New York. 
| This new and important w ork is designed to meet the universally-felt RE REE The generally-recoguized necessity that has existed for a book defining 
and growing need of a handy volume giving in plain and simple language a electrical terms is clearly shown by the great sale the Dictionary has en- 4 
clear, concise definition of the exact meaning of the many terms em FLECTRICAL joyed and still continues to enjoy, while the enthusiastic words of praise ; 
braced in the Terminology of Electricity. It contains short, succinct definitions of Se jes regarding it from purchasers and from newspapers and scientific journals of every 5 
t about 2,500 distinct words, terms or phrases, followed by a general statement of class, and the unanimity with which they recommend it, demonstrate 
i) the principles of electrical science on which such definitions are DICTIONARY, beyond peradventure how satisfactory the work proves on examination. A pamphlet 
founded. 655 pages. 397 illustrations. Cloth. Price, postage prepaid, $2.50. i ADE RIAN RR ates giving opinions of purchasers and press notices will be mailed free on application. 














BOOKS There is no work relating directly or indirectly to Electricity that we | In our Patent Department—established nine years ago—we PATENTS 
do not either publish or sell. Copies of any Electrical book or continue to prosecute applications for patents, and to make a specialty of 
ON books will be promptly mailed to any address in the world, postage pre- Electrical cases of an intricate and difficult character. Our complete FOR 
ELE CTRICAL paid and securely wrapped, on receipt of the price. Information regard- | set of the specifications and drawingsof every Electrical Patent ever is- ELECTRICAL 
ing Electrical Books cheerfully furnished on application. If youlivein | sued by the U. S, Patent Office, are at the disposal of our clients. 
ECT or near New York, you can, by visiting this office, examine at your leisure any Work, first-class; Rates, very reasonable. We make no charge for advice INVENTIONS 
SUBJ S Electrical books you desire, and we shall gladly assist you if we can, | by mail or for consultation. Correspondence and a trial respectfully solicited. 4 
Established 1874, The Electrical World isthe Pioneer 48 to 60 Pages a week. Handsomely illustrated, Avoiding abstruse technicalities, THE ELECTRICAL WORLD seeks 


Electrical Journal of America and pre-eminently a periodical to keep its readers informed of every event of importance, every 





that mo American electrician should fall to read even-for new discovery, invention, application and theory in 


a single issue. In no other way can those at all interested in Elec- which Electricity plays a part. No one who desires to keep abreast 
of the wonderful activity in Electrical discovery and invention 
that characterizes our time can afford to be without it. : 
The paper may be ordered regularly of any newsdealer in the U 
. S. or Canada at a cost of 10 cents a week. Any postmaster or news 
its high standard and sustain its long-established rey utation. Subsertption, inchedinds e in the United States, dealer will take your subscription, or remit direct to the Publish- 
Subscriptions can begin at any time. Yample copes free. Canada or Mex 00, 3 a year. ers, by P. O. order, draft, registered letter or express. Address: 


THE W. J. JOHNSTON CoO., Ld., 167-177 Times Building, New Y ork. 


trical Progress and Development invest $3 so profitably, During 
1890 more money will be spent than in any previous year to enable 
it to keep its readers abreast of Electrical Progress and to maintain 











>+* PROF. H. ARON’S %—— 


ELECTRIC CURRENT COUNTER. 


PATENTED. 


Gold Medal Awarded at Melbourne Exhibition, 1888-89. Whe most reliable and simplified Klectric Meter ever invented. Guarantee 
Correct for small and large currents, Built for Direct Two-wire, ‘Three-wire, Five-wire to Nine-wire, and all Alternating Systems, in sizes from 15 up to any numbe! 
of ampéres. _ Every counter measures correctly the amount of Current consumed from a fraction of an ampére up to its full capacity. 

Adopted by Siemens & Halske, Berlin, Germany; Edison Company, Berlin, Germany; Municipal Klectric Lighting Works, Berlin, Germany, and 
others. "Hesiuaiv ely used in Paris, Vienna, C onstantinople and other European cities. . 

In use by European Central Stations measuring over 60 million watts. Unquestioned superiority. Indispensable for Central Station work. Amount of current con 
sumed may be ascertained at a glance, the dials being constructed on the same principle as the gas meter dials. 


OPINIONS OF AMERICAN ELECTRIC LIGHT COMPANIES: 








Dover, N. H. trouble has been experienced in regard to care of same’ and satisfactory readingt 7 
We have tested the Aron Counter and have no reason to deubt its reliability, have been obtained. Yours very truly, a 
We beg to inclose order for a few counters of 75 to 100 ampéres. Cc, J. FIELD, General inn Edison Illuminating Light Co. 4 





H. W. BU RGETT, Treasurer Dov er Electric Light Co, 
sietahe saceatbels MANCHESTER, CONN. 








San Francisco, CAL. We find that the Aron Counters register as accurately as is necessary for the 
The Aron Counter is the best instruinent we have ever seen. We have thor- purpose to which such meters would be ap Nott We have perfectly satisfied ow 7 
oughly tested the Counter for alternating current and are satisfied that it will work selves of their adaptability. wM. A. YTHONY, Mather Electric Light Co. 
correctly. GEO, H. ROE, Secretary San Francisco Electric Light Co. . - 
eee RS SENET LYNN, Mass. 
BROOKLYN, N, Y, Dear Sir: The Aron ——— Counter works very satisfactorily. 
We have had four Aron Counters in use for somemonths, during which time no Yours, ete, THOMSON- HOU STON CO, 


FOR PRICES AND PARTICULARS, ADDRESS; 


W. HACKENTHAL, “iiinperer, 21 Beekman Street, NEW YORK. 














BQ. 


Miade. 


ONE 
ted 


Street, bP. 
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SOUTHERN ELECTRICAL SUPPLY 00. 


——————— A FULL LINE oF ——-——— 


Incandescent Lamps, Electric Bells, Batteries, Annunciators. 
Pins, Brackets, Telegraph Poles, Cross-Arms, Lag Screws, Pole Steps. 


OKONITE WIRES, CABLES and TUBING. Ci. 
Hard Rubber in Tubing and Lo ” 


TRADE MARK. 





Oye 





Candee Weatherproof Line Wire. 
Sheets. Okonite and Manson Tapes. 


310 NORTH THIRD STREET, . ST. LOUIS, MO. 


THE KNAPP ELECTRICAL WORKS.|HUSSEY BLUESTONE BATTERY. 





MANUFACTURED BY THE 


Grimshaw White Gore = B.D. Wires Gables, o's servis 


‘suonduasag jje JO Suuim asnoy 
‘SUINDII BOIMAS JOUISIG PUR We|Yy eal4 


FOR ELECTRIC LIGHT AND POWER CIRCUITS 
TELEPHONE AND TELEGRAPH CIRCUITS 





— DEALERS IN — 
Underwriters’ and Weatherproof Line Wire, 
Magnet Wire—Annunciator Wire. 





THE HUSSEY BLUESTONE BATTERY will give one and one-tenth volts and 

} five ampéres of current ; has no local action when not in use; no consumption of sulphace of 

. | co per when not in use, and absolutely no deposit of copper on zine plate. Never has 
K napp Need le A nnu nciator | to be dismounted to be recharged. 

| This is a Revolution in Bluestone Batteries, one cell giving TEN TIMES the 


and Hotel Guest Call and Fire-Alar mM, | Specially. T eciel der Padeeiin Ecalee Wastecinn ont tar Cl antainns tor which 
Knapp Disque Leclanche Battery. | 


MANUFACTURERS OF THE CELEBRATED 


Bluestone Batteries are used. This battery will be found the most economical, as it saves 


’ 
clean, and requires less batteries to perform the same service 


PRICE, $2 PER CELL. Liberal Discount to the Trade. 


54 & 56 FRANKLIN. ST., CHICAGO, ILL. ‘nussey parrery COMPANY, 144 Greenwich St., New York. 


W. D. SARGENT, President. Jno. A. BARRETT, Vice-President and Cons. Electrician. E, H. Cur Ler, Treas. and Mgr. FRANK A. PERRET, Electrician. 


THE ELEKTRON MANUFACTURING C0. 


79 and 81 Washington Street, Brooklyn, N. Y., 


MANUFACTURERS OF THE 


PERRET ELECTRIC MOTORS AND DYNAMOS. 


Automatically Regulated, Unexcelled in Simplicity and Durability. 


The Only Machines having Laminated Field Magnets of Softest Charcoal Irou, 


-——BY MEANS OF WHICH-—— 


HIGHER EFFICIENCY, CLOSER REGULATION AND SLOWER SPEED 


ARE OBTAINED THAN IS POSSIBLE OTHERWISE, 


more than its cost in time and labor, as there is no deposit of copper on the zine to 








@ CGCaREFUL INVESTIGATION INVITED, # 
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TUCKER ELECTRICAL CONSTRUCTION CO., 


14-20 Whitehall St., New York Citv. 











oO 0 Oo oO ( 





Hicu GRADE 
CONSTRUCTION WORK. 


Correspondence of Electric Light Companies Solicited. 


Refer to some of the Most Prominent Buildings in New York City. 


BENEDICT & BURNHAM MFG. Co. 


WATERBURY, CONN... 


MANUFACTURERS OF 


HARD DRAWN AND ANNEALED COPPER WHIRE. 


For Telegraph and Telephone Lines and Electric Railroads, Electric Light Line Wire. 





INCORPORATED 1843. 


DIAMOND B. WEATHERPROOF, 
=> FIREPROOF AND WEATHER-PROOF, ' = W 
UNDERWRITERS’ LINE WIRE, ETC. 
MAGNET WIRE. 
_. Cold Rolled C for C tator B , Fi 
Tubes for Sarbon Role Seamless and Open Upaied Fee. bo 
Shells, Round and Flat Copper Bars used in Central Stations, German 
Silver Resistance Wire, etc., etc. 


DEPOTS: 13 MURRAY STREET, NEW YORK. 24 OLIVER STREET, BOSTON, 17 NORTH SEVENTH STREET, PHILADELPHIA, 
SAMPLES MAILED ON APPLICATION. 
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IMPROVED CANDEE | 


WEATHERPROOF LINE WIRE, 


THE BEST IN THE MARKET. 





We have a Large Stock and Can Hill Orders 
Pe ee at Reasonable Prices. 





4 Baie US rou ORDERS. <+—-—\— 


CENTRAL ELECTRIC CO, 


42 LA SALLE STREET. 


CHICAGO, ILL. 


JOHN P. CUSHING & CO, 


Eslectro-Machinists, 
9-23 KNAPP STREET, - - BOSTON, MASS. 


— DALE & SLADE, 





43 MILK STREET, BOSTON. 


HOMOTRIOCAL SUPPLIES. 


= LS fos Detroit Electric Motors and Auburn Watchmen’s 
a Register and Fire Alarm. 


CONTRACTORS FOR ALL SYSTEMS OF ELECTRIC LIGHT WIRING. 


i WAYNE ELECTRIC CO. 


FORT WAYNE, IND. U. S. A. 


SLATTERY ALTERNATING INCANDESCENT AND JENNEY ARC APPARATUS, 


BRANCH OFFICES: 
NEW YORK, - - - - U15 Broadway. 
PHILADELPHIA, - - - ~ 907 Filbert St. wg 
CHICAGO, - - - - - (85 Dearborn St. | [ | woe 
SAN FRANCISCO, - - - 217 Sansom St. {fj\\| “Xe 
MEXICO, - + F. Adam Sue's, City of Mexico. 


——- WRITE Usa. — 








., |. SLaTTsry DYNAMO LAMP AND CONVERTER. JENNEY ARQ DYNAMO AND LAMPS. ; 
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Any number of improved Sperry Dynamos 
can be operated on the same circuit, greatly 
reducing the expense of construction and main- 
tenance. Send for descriptive circular, just issued. 


D. P. PERRY, Vice-Pres. and Gen. Man. 194, 196. 198 South Clinton St., CHICACO. Hee 


GLASS B ATTER Y J ARS OF EVERY DESCRIPTION 
MANUFACTURED BY WHITNEY GLASS WORKS. 


OFFICES: 227 Routh Front Street, Foiladelphis,: Pa.; 35 Murray Street, New York; 342 Washington Street, Boston. 




















ZINCS! ZINCS! ZINCS!|H. W. LEACH & CO. 


Lecianche, Bunsen, Plate and Cravity Zincs of all Kinds. Enclose 
Business Card for Net Prices. 


~CONNECTICUT. ELECTRIC COMPANY, 243 FRANKLIN ST., BOSTON, 


101 BANK STREET. WATERBURY, CONN. 


a —~| Basons, Contractors and Builders 
THE BILLINGS & SPENCER Co.HARTFORD, aN 


STEAM AND POWER PLANTS FOR 
MANUFACTURERS OF i . 
STANDARD MACHINE WRENCHES. rd ELECTRIC LIGHT AND POWER STATIONS 


SINGLE AND DOUBLE END Rn? SEND FoR EsTIMATES. TELEPHONE CONNECTION. 


IN 16 SIZES. F 
) \ Dean Brothers’ 





DROF FORGED OF BAR STEEL md 


se } 


TAKING NUTS FOR /4INCH . oe 
UP TO AND INCLUDING oa er Se 

NTCRDRL a nk ae ae ae to 2. 4 . 
AND ALL DESCRIPTIONS OF STEELAND IRON DROP FORGINGS. INDIANAPOLIS, IND. 





FIDELITY CARBON MFG. CO., ( )) 


Office and Factory: 2,134 to 2,140 DeKalb St., St. Louis, Mo., 
Manufacturers of 


Electric Light and Battery Carbons. 











Long Life, Uniform Size and Superior Quality. Guaranteed to be the Best. 
Specialties of any Shape or Design. Prices furnished on receipt of model or drawing. 


“amg USE PEE THE WAINWRIGHT MANUFACTURING. CO, 


OF MASSACHUSETTS, 


o 
: Ip ) l} e (SUCCESSORS TO THE WAINWRIGHT MFG. CO. 
‘ MAKERS OF 


THE WAINWRIGHT, Or 


23 Battery Tube Foi Water Hears, 


CONDENSERS. FILTERS. 











If t } 
4 ZF, i a ant somnatl ie nee reliable. Latest test by GENERAL FOUNDRY AND MACHINE WORK. 


y 15 per cent. efficiency over 
any other open circuit battery in the market. It has no equal 


for Gas Lighting Work. Bearer ir . 
, St Taw th me 84 Wie 
This Battery is strictly AMERICAN, therefore its superi. 34 OLIVER STREET, BOSTON, s S Lo pa 





ority over others. 


Cut 44 size. F 
ES P or prices, particulars, etc., address 
rhe Brest Battery in the mar- I I P F 


ket for Gas Lighting work. 
Price, $1.00. TIIE SALES AGENTS, F. B. ASPINWALL, 112 Liberty Street, New York. 


— 4 ‘ YW ' oC H. 8S. WALKER, 8 and 10 South Canal Street, Chicago. 
NEW HAVEN CLOCK CoO.. 29 Murray St.. N. WL eAreMANES & (00., bor. Arch and Hinth Streets, Philadelphia. 


BRANCHES: 








ss Sto lee | FGOODRI a aCe BU) aac 
ahs se ai } : A eek an 
ay oy: TT) v2. eee y A it 


~ 


et TSC Ie of — " 


| HARD RUBBER ah ops 


FoR oe ae aia Tee 


Bf Goooricr Co. OPECIALTIES OF ALL KINDS TO ORDER 


AKRON RUBBER WORKS i 
AKRON, OHIO END FOR ATALOGUE..= 


penne ts deat ea 
a 


b 


7 


S-Y-CHOMMEDIEU & C2. EastcrnAcentTs-65 READE S'NY. I SY UHOMMEDIEU - Oey NAGEN’'S:65 READE a Nia 


STEAM PUMP WORKS. 











iA ARABI a 





se eh ie SC aN ah NAT 1. el deel 2 
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THE CLEVELAND MOTOR CO. 


ARC MOTORS ONLY, 1-2 TO 10 HE. P. 


241, 243, 245 CENTRE STREET. NEW YORK. 


CARBON PLATES, ZINCS! ZINCS! ZINCS! 


FOR ELECTRICAL PURPOSES. Fi + lit R d d P| t f B tt t , 
NEW YORK CARBON WORKS, OF Las dee es oe ee 


18 Cortlandt St.. Mg es Building, N. VY Agents, Vieille Montagne Zinc Mining Co., of Belgium. 
SEND 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
hy | L A Mi 5 & PO T T L R, Complete Steam Plants for Electric ht and Power. 
a ee ee ee erence to the Heuer ExricrEs =, Belting, etc., designed 


Our Extended mebintiiiian Eee w Illustrated Pamphlet. 
45 CORTLANDT ST., NEW YORK. sT. Louis, CHICAGO 'K KANSAS isAS CITY” ‘AND ‘OMAWAL 


nasil sons cumbia HH LTDH HNGLN 


ST RA i G 4 T= | N Ee = N oe | N ee LUTOMATIC CUT-OFF ENGINE DURABLE AND ECONOMICAL 























MATER! are WORKMAN SHI ae IN THE WORLD. 
New York Office: ocean. Fleming 


BECK AUTOMATIC ENG Z & Kimball, 17 De 
ae New Engiand 0 ie Messrs. John 
Post. Jr., & COrc, 70 Kilby St., 
Boston. 
Baltimore Office: Messrs. Thomas 
K. Carey & Bro., 26 Light St. 
MANUFACTURED - 


FOUNDRY AND MACHINE DEP’T. 
(Harrisburg Car Manufacturing Co.), 
HARRISBURG, PA. 


THE LUNKENHEIMER BRASS MFG. CO., 
CINCINNATI, 2eiIc. 





New York Office, 22 Cortlandt St., Cooke & Co., Managers. 


Branch Office, MARKLE ENGINEERING CO., Deteott, Mich 
Branch Office, 77 Haverhill Street, Boston. Mass. GEO. F. HOLT. Manager. 
Branch Office, 45 North 7th Street, Philadelpia, Pa. 8S. O WILSON, TN 


NAAT aamiete es 


ip Cureven ben teu: TAY Park Row, New York. 
Oldest and Largest Manufacturers in the U. 8. 


VULCANIZED RUBBER FABRICS 


Adapted to Mechanical Purposes. 


RUBBER BELTING, 
RUBBER PACKING, 
RUBBER HOSE. 


MACHIN BE BELTING 


With Smooth Metallic Rubber Surface for use on Dynamos and Swift Running 
Machinery. 


EXTRA RUBBER AND COTTON HOSE. 


Circular Woven Seamless Antisept 
LINED **CABLE®? HOSE and 
for the use of Steam Engines, Force Pumps, Rolling 2a 
Mills, Iron Works, Factories, etc. Woven in a super- 


a BY - FACTORY. By NS 
hy ia manner to insure Wear, ‘Compactness and Dura- er “NEWarK: N Jt ea 
= y 


oe SOLID VULCANITE EMERY WHEELS, Emery whee Saas 45 BR o~e/¥* 


Salesrooms: Philadelphia, a8 Cheuinat street; Boston, 52 Sumner street; Chicago, 151 Lake street; 
St. Louis, 907-911 North Main s Denver, 1,601- 1,611 Seventeenth street; Minneapolis, 28 South 
Second street; Cincinnati, 161- 63 sw rest Pearl street; Cleveland, 176 Superior ‘street: San Francisco. 14 
and 16 Main street: Detroit, 16-24 Woodward avenue. 


«Cc. & C.” ELECTRIC MOTOR Co., 


402 and 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN USE 











SE WRITE re JUNE 1889, CATALOGUE OF 
(S) Globe Valves, Pop Safety Valves, Lubricators, Oil and Grease Cups 
and Engine Builders’ Brass Goods, 













x . P-MINTURN are - Fresident-/ get / G-G-FRELINGHUYSEN-%S w) yes 
Se, WILLIAM D-EERR cP canes NE- are 


ert ee eee ee ren 3 







ptic BER- 
TEST? HOSE ce 












ELECTRIC MOTORS, UNITED STATES, 
— FROM — Running Sewing Machines, Blevators, Printing Presses 


Ventilating Fans, Blowers, Coffee Mills, 


One-eighth horse-power to Forty horse-power. Polishing and Grinding Tools, etc. 


New England Office, 32 Oliver Street, Boston. Chicago Office, Phoenix Building. 
Philadelphia Office, @Of Arch Street. ~ © Sincinnati Office, 99 South Fourth Street. 
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D, A. DANGLER, Prest. 4B, OROUSE,V.2 W. G. SMITH, Seo, and Treas. H, A. TREMAINE, Supt. 


The STAN IDARD CARBON CO., 


CLEVELAND, OHIO, 
Manufacturers of 


CARBON POINTS AND BATTERY MATERIALS. 


The Largest and Best Equipped Carbon Plant in the World, with a capacity of 100,000 carbons per day, making both Molded and Forced Carbons for every known system of Electric Lighting. 
WE MAKE A SPECIALTY OF CARBON MOTOR BRUSHES IN ANY SIZE DESIRED. 


SCHLEICHER, scuceee & Co., 


Re ABSOLUTELY witiPabo. ” 18 Vesey Street, New York; 151 Monroe Street, Chicago, 
4 SSE REMOV ABLE COVERINGS : : « SIZES, 1 TO 100 HORSE-POWER. 


FOR STEAM PIPES. HORIZONTAL, VERTIOAL, TWIN OYLINDER. 
MANUFACTURERS ASBESTOS PACKINGS. Sa aaa aa 


CHALMERS-SPENCE 60, 419-426 cientn st. w. ¥ 
) OSTRANDER'S NEW NRW TRON BOX ELECTRIC BELL. g 















We will contract to furnish Incandescent or Arc 
@ Electric Light Plants with “ Otto” Engines, guarantee- 
ing results. 


) MORSE ELEVATOR WORKS. 

















Oral, nti MORSE, WILLIAMS & CO., ~ 
Pneumatic mtn Manufacturers and Builders of all kinds of PASSENGER "and FREIGHT ; \ 
and Mechanical ELE V ATO R Ss. \ 
ae for Operation by Hie otric Motors, : 
F kford A Wildey an d 
Sonat Whistles ore. 1105 Frankford Ave. 4 Works: ralShackamaxon St Sts. : 
W.R. OSTRANDER & CO., 21, 23 & 25 Ann Street, New York. PHILADELPHIA. 
Factory : DeKalb Avenue, near Knickerbocker, Brooklyn, N. Y. New York Office, 108 Liberty St. Boston Office, 14 High St. 








The “New Century” Dynamo. ELECTRIC MOTORS, 


JEWELERS, SILVERSMITHS, | “WOKEL- PLATERS, ELECTROTYPERS, ETC. From Horse-Power Up. 


Price One Huoadred Dollars Wound for any Constant Potential Circuit 
ee aa fF! SPECIAL FEATURES. : ef 


















THE 
BEST MACHINE 
a Efficiency. 
FOR THE PURPOSE. —Absolutely no Sparking, therefore Slight 


Wear of the Commutators and Brushes. 





3.—Perfect Automatic Regulation. 


THE NEW CENTURY |. 4.—Simplicity of Construction. The Base, 


Yoke, Field Magnet Cores, Pole Pieces 


ee 
| - ELECTRIC CO., and one of the bearings being cast in a 





we one piece. 
ee 24, 23 and 25 BETHUNE ST. | 5.—Best Mechanical Workmanship. 


NEW YORK. 6.—Beauty of Design. 


mam “Go-emcnoo, THE GW CHNOORY NLRB CD, i, 8405S, KY 
UN 


: . 2, nA e. 
KANSAS CITY, 318 18 Union Avenue. Fair banks 
330 Seventeenth S' t, 
MAH 1619 Capitol Avenue Tr ‘c Ayer. 
PINE BLUFFS, A . M. D y 
SALT LAKE city. "250 S. Main St. Utah & Montana 
M E. Granite St. Machinery Co. 


BU i A ONT. ery 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 
“AN AUTOMATIC ENGINE CHEAPR THAN A GLIDE VALVE. OR ND. 3, 35 N. Front St., Parke & Lacy Mch. Co. 


vate tamara danse Gwridsrtetr HUTA PASE ICAI BYUPIAIITILAL AUN ecancortece&sec 
Hepes ried PRE Tener Bact Soocose MMT BATT Led a 











3 COMPOUND. ,{onpsusine, on 
§ «36 Gises,6t0600E.}. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY ANO SIMPLICITY. 


STANDARD. % 32 3%. 
3,000 in use in all all parts of the Civilized World. 


JUNIOR. § Sizes in Stock, 5 to 50 H. P. 
























CHARLOTTE, N- C. 26 College St. tre D, A. Tompkins Co. 


Imp. & Mch. Co. 
. E. James & Co, 


~ STANDARD THERMOMETER COMPANY, 


Electrical Indicating and Recording Pressure Gauges, / 


Showing at any distance the Steam Pressure of Boilers. 





sENN. 








ELECTRICAL INDICATING AND RECORDING WATER AND TIDE GAUGES, 


Showing at any distance Height of Water in Reservoirs, Stand-Pipes, Rivers, Tanks, etc, 


Electrical Indicating and Recording Thermometers, 


DIAL THERMOMETERS. 
In all sizes, for all uses. Especially adapted for Boilers, Ovens, Steam and Hot Water Pipes. 


NEW YORK OFFICE 
PEABODY, NMIASS. BOOMS 413, 415, 417 siuiiadniaien BUILDING, 


18 CORTLANDT STREET. 
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WANT 


One of 


WARNER'S 
POCKET 
GAUGES 


for testing your 
batteries. Ever 
one warranted. 
The Stavdard Electric 
Time Company. 
, Owner’s of the 
Warner Elec- 
tric Time Sys- 
tem, 


Electric Switch = Central Stations. 


LEONARD & IZARD, 









ELECTRICAL ENGINEERS, 


THE ROOKERY, CHICAS: 
er Exchange, Minnea 
. M. Life Ins. id., Milw: wee 


an for 


Price-List In sizes 


from 10 
to 1,000 


LOCKWOOD 
Ammeter and Polarity 


INDICATOR. 


PENINSULA ELECTRIC LIGHT AND 
POWER CO. 


HovuGuHrTon, Mich., Sept. 15, 1889, 

Lockwood Instrument Co., Detroit, Mich. 

GENTLEMEN : Replying to your favor of 
%h inst. in which you desire to know how we 
are satisfied with your Ammeter, I would say 
that since we put five of them in use about a 
year ago we have had no trouble with them 
whatever, and as far as I know now we 
would not think of getting along without 
them. I cannot see but what they are almost 
an absolute protection to the dynamos, if the 
dynamo tender or engineer will only look at 
them once in a while; still, there is nothing 
about them in the way of an alarm that 
would permit his going to sleep and relying 
upon them for waking him up in case of any 
trouble. 

Yours truly, 
JAS. R. DEE, 
General Manager. 


send iorcuremars, | 


— as 
sS =. 
oo 3% 
Se. 
Eres 
@OtF 
— oe 
Send for catalogue to PORTER MFG. CO., LIM., SYRACUSE, N. Y. oe a = 
5 PIERCE & THOMAS, 42 Cortlandt ‘vanilhy * a.¢ sOene 4 HENDEY MACHINE nee San ysoqsee 2 2 @ 3 
Col 8 L. HOLT & CO., 67 Sudbury 8t., ‘Boston, Mass.; N. O. Netson Mrc. , St. Louis, Mo. —= £ 
CaLpwett & Co., arn Ky.: Strrane & Gus Steam HEATING Co., Gua: Neb.; VALK & > s 
Beaiaan Charleston, 8. C a> Py 4 
att a g g = 
S&sé 
2G: 
oe ee 
art: 

No. 1. ANNUNCIATORS. = 3 


THE NEW PORTER HEAVY-DUTY ENGINE. ALUMINUM. 


Brass and Bronze Castings. Phosphor 
Bronze Castings. Brass Castings up 
to 6,000 Pounds in Weight. 


VULCAN IRORB WORKS, 
(Established 1852.) 
80 N. Clinton St., Chicago. 





4 DROPS... incWAs..ci.ee- SE FOREE (4 (Aa) BAIN, 


76 MARKET ST., CHICAGO. 
No.1. BURGLAR ALARMs. | ELECTRICAL EXPERT, 


DESIGNER AND MANUFACTURER, 
Bix, DRO PEs ci co scvsivcsccess $12 
Special and Experimental 


MACHINERY. 


9 "34% > ny 3 


Lares —ynamos and Motors-fors ‘cial Work 
“de Gai Coal Mining Haulage 
a Specialty. 


Buscwwng iteanr REPAIRING. 
eae 
’ mal 





On receipt of $1 willmailsampledrop, Other sizes proportionately low. Write for quotations. 


H, E. & i BAXTER, pm tr COPRe ry 
___ 18 FULTON STREET, BROOKLYN. N.Y. ~ | 








[ae AMERICAN Rt, TELEPHONE ['. 


95 MILK STREET BOSTON, MASS. : 











This Company owns the Letters Patent granted |_—_— Eisler: 


to Alexander Graham Bell, March 7, 1876, No "AMMO TYPEWRITER. 


174,468, and Jan. 30, 1877, No. 186,787. 
The transmission of Speech by all known forms 


of Electric Speaking Telephones infringes. the 
right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones not furnished by it or its licensees re- 
sponsible for such unlawful use, and all the con- 
sequences thereof, and liable to suit therefor. 





Unequaled for speed, alignment, uniform 
impression and beautiful work in genera 
The most perfect machine on the marke 
Interchangeable type. Send-for circulars, 


JAMES K. McGILL & CO., 
General Western Agents, 
198 LA: SALLE ST., CHICAGO, ILL. 








THE COMPOSITE CELL CO., 


Factory, 147 & 149 Greenpoint Ave., Brooklyn, N. Y. 


LESTER M, CLARK, President. 


—™*" The Cells are made of an entirely 


market, They have been THOROUGHLY 


PER FECTLY SATISFACTORY, This company now is prepared to BOOK ORDERS for all sizes, and will guarantee them as represented in every respect, 


will be furnished on application to 


D, C. HOOD, General Manager, 


NEW and INDESTRUCTIBLE MATERIAL, not affected by EXTREMES OF TEMPERATURE. A PERYECt NON-CON- 
DUCTOR of ELECTRICITY and ABSOLUTELY IMPERVIOUS to all ACIDS used in Batteries. 


“They are inferior to none and are the CHEAPEST CELL now in the 
TESTED by EXPERTS, as well as by some of the leading ELECTRICAL COMPANIES of the country, raul have Fact a 
pie 


D. ©. HOOD, CEN. MAN., 86 BROADWAY, NEW YORE CITY, 
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CHARLES A. CHEEVER, PRESIDENT. WILLARD L. CANDEE, TREASURER. F. CAZENOVE JONES, GEn’L Sup’r. 


' , ee a | 13 PARK ROW, 
Tat OFZ ONITWE: COX, ‘sew Yor. 
MANUFACTURERS OF SUPERIOR 


INSULATED WIRES and CABLE 


FOR AERIAL, SUBMARINE anp UNDERGROUND ELECTRICAL USE. 


Awarded a Gold Medal at the Paris Exposition. 
Sole Manufacturers of Candee Aerial Wire,Okonite Waterproof Tape,Manson Protecting Tape. 


BRANCHEs : Chi Philadelphia, Boston, San Francisco, Cincinnati, Louisville, 
TRADE Hi r a, Minneapolis, St. Louis, Kansas City. 


FRISBIE FRICTION 
PULLEYS: CLUTCHES QQgD "sonnet ron senators 


THE D. FRISBIE CO., 111 Liberty Street, New York. ELECTRO-PLATING IN GOLD, SILVER, NICKEL AND: BRASS. 


HYDRAULIC PRESSES | sarscrunne ceorniow. 


Frictional Electric Machines and Burners fo 
Gas as oF the Multiple System for 


HIGH-PRESSURE HYDRAULIC WORK. lic Buildings, etc. 
LIBERAL DISCOUNT TO THE TRADE. 


PRESSES, VALVES, FITTINGS, DIES,  ETC.| 419 w. rwenty-seventh St., New York. 


WATSON & STILLMAN, 210 E. Fory-thie St, New York gnc 
Pe pile, ovens oF lh SON STILMMK_210-E Frid SL, New Tat yy” Soe Awe 


TRICALWORLD. JEROME KIDDER MFG. uh i 


USE OUR | ASBESTOS MATERIALS. | *T#TTow separator. 


“USE OUR 








. UNION HARDWARE CO., 


TORRINGTON, CONN., 


WOODWORK FOR ELECTRICAL PURPOSES, 















XPERIMENTA} °EJmesétr 


CINCINNATI, 0. 


WORK SPECIALTY. (Mention this Paper. 


DR. JEROME KIDDER’S 


SUPERIOR 
ELEOTRO-MEDIOAL APPARATUS 


F MODEL «und Send lor Circwars, 













Asbestos Millboard—Flat Packing, composed wholly of pure asbestos, and weighs 20 per 


46 ® 99 
cent. less than adulterated Millboard. 
Asbestos Piston Rod Packing.—The most durable and easily applied. Indestructible by 
acids or any degree of heat. , 


‘ Asbestos Cloth, Cord, Twine and Sewing Twine. Asbestos Building Felts and 
s ea » Age. 
Va sheston, for electrical plates, rings, washers, sheet packing, accumulator cells, etc. 


. ™ “ ii | H. W. JOHNS MANUFACTURING COMPANY, 
| Sole Manufacturers of H. W. Johns’ Asbestos Steam Packings, Boiler Coverings, Liquid Paints, 
; u mn” ta Roof Paints, Roof Cement, Fireproof Paints, etc. . 
| ee 


MANUFACT ; 





WHETHER 
Vdd ddd ddd 
TRIAL. 
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reg *_ 7, 
ZUCKER & LEVETT CHEMICAL CO Es S 
wee < em = 
E ; 
40 Murray Street, z z $ 
” 
New York. | = : 
~ 2 adie =H ¢ 
S 552s 588 ° 
3 EE BOOd FE 
= #e08e8mk ¢ § 
= B58 = Be i E 7 
= ~ be © oSau z 
© £Saer> #8 s = 
. , dees eesed . E 
a: s45325 fe < & 
@ £E..ms”s,: a 
om OMe .O 5h THE 5 
#3 ges Bes - WILMINGTON CITY ELECTRIC 
>= SEDOD eH by S 
.. 2808 ee COMPANY. } _ ~ 
z ae: i322 Sate Samuel N. Trump, Pres. H. C. Robinson, Treas. F. L. Gilpin, Sec’y. <2 
i abe 5 ie & : WILMINGTON, DEL., Jan. 29, 1889. Dn 2 
3 3s Ee Bs 2 Messrs. one Piastese Co. (representing the Ball Electric Light Co., of New York), Philadel- i A 
a Ree 2& a3 ? a 
R sees Dear Strs—We have refrained from saying anything of the ‘‘ Ball” Dynam i © 
g s ee 35 te @ | until we should be fully satisfied of the truth o: our Sioa. nae er ee 
fee ges se Our first 75-light 2,000 c. p. Ball iyettbe we have had in constant use since October, 1887, a 
ei & Sagn= 36 and the second do., was started Dec. , 1888, and was _ in upon the recommendation of the 
ae BR eege first. These dynamos have had little or no attention, and did net seem to require any. They have 
e gS 5 38s 8 § | run continuously every night—the first in commercial lights, the second in street lamps—without one & 
g x ot er? § — ye pd ;' The lights are brilliant and without a waver; in fact, for steadiness we have 
x SPe— 8 soem ° 
z o se =% ue Our conclusions are, that in our experience and knowledge, we know of no arc light system 
£25596 | that for general utility, minimum of cost for repairs, lack of care and attenti 
8 sS=3 88 ‘ ce attention required and for 
fj >2ae™ | brilliancy and steadiness of light, can compare with the Ball system. Trul Th § C 
Manufactured by ‘he Waste Oi) Filter Co., ' (Signed) ” f. "T.GILP IN, C tratton eparator Onpaly, 


$22 Pearl Street, New York. Send for circular. Secretary. $2 Cortlandt Street, New York. 





ELOLMES, Booth & HAvyvtns. 


25 PARK PLACE, NEW YORK, 


BARE AND INSULATED WIRE. 


Underwriters’ Co r Electric L, ' 
 2candescent Tdghtie nen’ 14ees Line Wire, handsomely Satshed, highes conductivity. Copper Magnet Wire, Flexible Silk, Cotton, and Worsted Cords for 


mo 


ng. Round and Flat Copper Bars for Station W 











‘6 eine cae 
PATENT KK” LINE WIRE 7S 


FOR ELEOTRIC LIGHT ELCETRIC RAILWAYS, MOTORS, TELEGRAPH AND TELEPHONE USE. 


Agents for the Washington Carbon Company. Carbons for Arc Lighting. 
FACTORIES WATHRBURY. CONN. 
J. , BAROLAY, Selling Agent, THE ROOKERY CHICAGO, ILL, THOS, L, SOOVILL, NEW YORK AGENT, 
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HUNTER’S 
Patent Friction Clutch Gut: of Gouplin 


For CONNECTING and DISCONNECTING 

lines of SHAFTING, WATER-WHEELS, 
STEAM ENGINES or other Machinery 
without SLACKING 
speed of motive power. 


FRICTION CLUTCH PULLEYS 


STARTING and STOP- 
PING machinery with- 
out 


SHOCK or JAR. 


JAMES HUNTER & SON. 


North Adams, Mass. 
TELECRAPH 


a. on DpDAnR_ «+ . 2 
eo oo RIPLEY, 

TELEPHONE 

ELECTRIC LIGHT PO LES eae seuttew. 


MICH, 
All Lengths. Orders Promptly Filled. 


SCHAEFER ELECTRIC MFC. CO. 
INCANDESCENT LAMPS FROM 10 to 100 CANDLE-POWER. 


COMPLETE INSTALLATION OF INCANDESCENT PLANTS. 


P. 0. BOX 8068, BOSTON, MASS. FACTORY AT CAMBRIDGEPORT. 
ESTIMATES FURNISHED ON APPLICATION. 


DAY’S (exte msure 


WIRES AND CABLES, 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 

The reliability and durability of Kerite Insulation is unsur 
passed, as has been proven by years of experience. All rubber ana 
gutta-percha compounds are very short lived when placed either in 
the air or under ground,and the supposed new insulating compounds 
now being presented to the public, are most of them old and dis- 
carded experimental products. The present high standard and uni. 
form quality of Kerite ts the result of 30 years’ experience. 

The attention of Telephone Managers #5 especially askea to ous 
Anti-Induction Ze/ephone cables, being the most practicable 
and durable in the market. 

Telephone, Telegraph and Electric Light Wires, /or 
either submarine or underground work, a specially. Estimates 
for complete systems of underground wires and conduits will be 
furnished on application. 


AUSTIN G. DAY, SoLe Manu MANUFACTURER. 
EDWARD B.McCLEES,GEN. AGENT, 


16 DEY STREET, NEW YORK 
Western Electric Co., Chicago, I}l., Sole Agents for the West. 





18 CONDUCTOR 
TELEGRAPH CABLE. 







JARVIS ENGINEERING COMP NY 


OONTRAOTING ENGINEERS for EREOTING OOMPLETE STEAM PLANTS for 


ELECTRIC LIGHTING AND POWER STATIONS, 


AGENTS FOR 


ARMINCTON & SIMS ENGINES 


JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings 
NATIONAL FEED WATER HE oo 
NATIONAL ROCKING a 
SHEFFIELD GRATE BARS. 


61 Oliver St., - Boston. 


SEND FOR NEW CATALOGUE. 


BERNSTEIN ELECTRIC £0. 
INCANDESCENT LAMPS 


ARC LIGHT CIRCUITS. 


SIMPLE, 










RELIABLE, 
DURABLE. 


The only safe socket for Series Lamps, and the 
° omby se —" having insulating material for the out- 
side pa 


‘went for Illustrated Catalogue. 


620 ATLANTIC AVENUE, - BOSTON. 


Cuicaco Orricr, 80 Adams street, George Cutter. Agent. 


MANUFACTORY : 


224-232 Canal St., 
418-126 Walker Street 
NEW YORK. 


Flushing and Carlton Aves. 


BROOKLYN. 





T@.o8 mame 


OXLEY, GIDDINGS & ENOS 


DESIGNERS AND MAKERS OF 


ELECTROLIERS «0 COMBINATION FIXTURES 


UNSURPASSED FACILITIES 


For producing fixtures of the most approved designs for ng system of 
Incandescent Lighting. 
Special designs furnished upon application, 
Suggestions from architects and decorators faithfully executed. 


PATTERSON, GOTTFRIED & HUNTER, Ltd. 


146, 148 and 150 CENTRE STREET, NEW YORK. 


P. 0. Box 2094. ‘Telephone, Nassau 25. 


CARRY A COMPLETE STOCK OF 


Brush Copper, Blowers and Forges, 
Insulating Fibre, Machinery and Tools, 
Oiled Paper, Standard Gear Wheels, 


Rod and Sheet Brass, 
General Factory Supplies, 


Rubber Tubing and Sheet, 
Shelf Hardware, 


Steel and Iron Rods, 
Wood and Iron Pulleys, 
Brass and wey od Wire, 
Brass and Copper Tubing, 
Shafting and Belting. 


Taps and Dies, 
Wood and Machine Screws, 
Set and Cap Screws, 
Bolts of all kinds, 
Files and Twist Drills, 


BLECTRIC MOTOR SUPPLIES. 


THE BUTLER HARD RUBBER Co., 


33 MERCER STREET, 





NEW YORK, 


MANUFACTURERS OF 


HARD RUBBER GOODS OF EVERY DESCRIPTION, 
incLuoING THE ceLesratED HARD RUBBER BATTERY CELLS Manutacturea under Kiet’s Patents, 


For PRIMARY AND STORAGE BATTERIES. 


THB CHEAPEST avy BEST 


SAlso, SHEET, 


CELLS IN THE MARE ET. 


ROD AND TUBING (Kiel’s Patent) for Electrical Purposes, at Reduced Prices. 


Standard Quality SHEET, ROD, TUBING, INSULATOR HOOKS, KEW KNOGS, SWITCH HANDLES, TELEPHONE RECEIVERS and BATTERY 


SYRINGES constantly on hand. 


SEND FOR PRICES AND ESTIMATES. 


CENTRAL ELECTRIC COMPANY. - 


HARD RUBBER Specialties of all kinds Made to Order. 


For SaLE BY 


CHICAGO, ILL. 
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astern Electric €o., 


CHICAGO. 


DISQUE LeCLANCHE BATTERY.) 


We are continually increas- 
ing the efficiency of our 


DISQue LECLANGHE 


BATTERY, 


And Guarantee it 


THE BEST 
IN THE MARKET. 


Write for Revised Prices. 


CAMERON STEAM PUMP 


SImMmrLeE. 
DURABLE. 


NO OUTSIDE VALVE GEAR. 


ADAPTED FOR ALL PUBPOSES. 


For iiastrated catalogue address 


> The A. S. Cameron Steam Pump Works, 


Poot of East 23d St., New York. 


CHAS. D. JENNEY & CO. 


The Best 


MALPH L. SHAINWALD, President. 


One h,. p. Constant Potential Motor, 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS 


OF THE HIGHEST EFFICIENCY 
FOR BOTH ARO AND INCANDESCENT CIRCUITS, FROM 1-2 TO 100 H. P 


All of our Motors have seLs-orsv@ Boxss. 


Orrick: 
224 South Illinois Street, Indianapolis, Ind.| 


COMPACT. | 
| 


Decemser 28, : $89. 


F. THILL’S SONS & CO. 
ELECTRIC UGHT 

GLOBES 

of all kinds. tian 


order, all colors. Jars, 
Estimates and vommenees Sere Set any ee etc. ‘Colored Bulbs Cone 
of Arc and. Incandescent Lights for’ Contral 


Seg een rlectrie Railrocde cane exer, | EMPIRE STATE FLINT GLASS WORKS 


head, underground batteries of F, Thill’s Bons & Oo., 104 to 112 Kent A 
. Correspondence waifeited. ve Corner p/n er Brooklyn, NY 


EUGENE T. LYNCH, J 


120 Broadway, New York, 
CONSULTING ELECTRICAL ENGINEER. | 


INES CORLISS OR HIGH SPEED WITH BOILERS, Eto. 


For Driving Dynamos. 


NGLISH. MORSE & C0. 2277" 


~ THE KRIEBEL” wcce. STEAM ENGINES. 


Single and double-cylinder Engines, from 1}¢ to 30 
horse-power, for Stationary, Marine and Hoist- 
ing purposes. Also, Steel oilers of all styles and 
aan, Automatic Engines, Stews Pumps, Gove 
ernors, Injectors, ete. 


RICE & WHITACRE MANUFACTURING CO., 
42 and 44 West Monroe St., Chicago, Il. 


GOULD & EBERHARDT, 


NEWARKE, : 


NEW TOOLS ON HAND. SECOND-HAND mle cpt 
1% open-die Bolt Cutter. A barga 


12 in., 16 in., 24 in., 26 in., 30 in. Shapers. One ~_ linder Hoistin ng ee Bargain. 
: io. 36 in., 60 in. Auto. Gear Cutters. gue 7 oe Sawer re (Gould) Drill. 

30 in., 36 in., 42 in. Pat. Drill Presses. One Morse Twist Drill Grinder. Good as new. 
pte in. he 6 ft. Engine Lathe. 13 by 24 in. stroke Shaper. 
Win. by 10 ft. 21in, swing Engine Lathe. Gould make. 
Nos. 1, 144, 2 Power Presses. 


One Davis Key Seater. New. , 
One Pratt & Whitney Centering Machine. Nearly 
12in. 2 in. by 6 ft. En 6 ft. Engine Lathe (Prentiss). new. 


THE CELEBRATED 


“Pp. f& B.” as 


Proof. 


Wateroroof 
insulation. 


ELECTRICAL COMPOUNDS. 


SOLE MANUFACTURERS: 


The STANDARD PAINT COMPANY, 


59 MAIDEN LANE, NEW YORE. 


New Tanoye Buckeye Automatic Gut-Od Engines, 


IN USE OVER 2500. 25 TO 1,000 H. P, 


These Engines are the combined results of long exper:- 
ence with Automatic cut-off regulation and mostcareful 
revision of all details. They are designed and ccn- 
structed for heavy and continuous duty at mediumor 
high rotative speeds. Highest attainable Economy ip 
Steam Consumption and superior regulation guaranteed. 
= Contained Automatic Cut-off Engines, 12 to 100 H. 

= P., for driving Dynamo Machines a Specialty. Mlus- 
treted Circulars with various data as to practical Steam 
Engine Construction and performance free by mail. 


Sales Agerts: W.L. Simpson, mr 18 Cortlandt St., 301 Telephone Building, New York City; G 
Wormer & Sons, 807 N. 2d St., 8t. Louis, Mo.; and N. W. Robinson. 154 memneess St., — Til. 


PRIMARY BATTERIES. a 


James H. Mason, 


Manufacturing Electrician, 


120 Park Ave., Brooklyn, N.Y. 


Sixteen years’ experience in prim- 
ary batteries for Light and Power, 
Experimental, Scientific and other 
purposes. Complete Plants for 
Small Stores, Office and Domestic 
Lighting. Great Improvements. 
Prices Reduced 50 per cent. 

, Guaranteed as Represented, 
BThese Batteries are in tical 
use and giving perfect sat ion, 


end ‘Restingpiaie "Mention fics 


‘The lamp and stand are separate from battery. 








